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Comparative Forge Furnace Tests Prove that 


B&W INSULATING FIREBRICK , , 
















River Valley Forge Company, one of the leading forging plants in the country, ran comparative tests to de- 
termine the most efficient, economical refractory for its forge furnaces. 

Two identical furnaces were used—one lined with standard heavy duty firebrick, and the other with 
B&W Insulating Firebrick. Superior operating efficiency of B&W I.F.B. was proved by these outstanding results: 
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STANDARD FIREBRICK B&W INSULATING FIREBRICK 
Furnace Output : 70 pieces per hr. 100 pieces per hr. 
Heating-Up Time 31/, hours 35 minutes 
Cycle Time 50 minutes .. .30 minutes 
Fuel Consumption During Heating-up .. reduced 83°, 
Fuel Consumption During Operation | EOE See ee 


As a result of these tests, River Valley Forge Company lined all of its furnaces with B&W Insulating Fire- 
brick, thereby increasing the capacity of all forging units—reducing production costs—insuring more uniform 
forgings through better control. 

This case history is typical of the advantages to be obtained from B&W Refractories in every type of 
industrial furnace. Your local B&W Refractories Engineer will gladly explain how a complete installation of 
B&W Refractories can increase over-all operating efficiency in your plant. Call on him at any time. 
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Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized~ 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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Universal grinders find a wide variety of applications m 
today’s precision metalworking shop, as is pointed out im this 
month's “Materials & Methods Manual.” This photo shows 


a Brown & Sharpe universal grinding machine im action. 
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Stainless steel is unaffected by corrosive media 


This centrifugal machine, constructed en- 
tirely of stainless steel, recovers chemicals for 
re-use during the process of making Aralac 
protein-base textile fiber. Stainless steel is 
used here because it is not corroded by the 
action of the chemicals. Textile mills use stain- 
less steel for much of their equipment because 
it is easily cleaned, is durable and rust-resis- 
tant, and because its smooth surface will not 
snag delicate fabrics. These same qualities 
make stainless steel highly desirable for equip- 
ment in many other industries as well. 


lf you are interested in the many uses of 
stainless and other alloy steels, ask to receive 
the monthly publication, ELECTROMET REVIEW. 





If you need information on the production, 
properties, or fabrication of these steels, write 
our Technical Service Department. We do not 
make steel, but we do produce the ferro-alloys 
which are used in its manufacture, and our 
engineers have accumulated a fund of infor- 
mation on the use of stainless steel in many 
industries. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 
30 East 42nd Street, New York 17, N. Y. 


In Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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“Situation” Has Seemed to Be Marking Time 


Usually we are not at a loss for a 
keynote on which to launch this ex- 
position on “the situation” as we see 
i. There is invariably some phase of 
American economics and industry 
fairly crying out loud to be dealt with 
by a trenchant and vitriolic pen. 
Perhaps our thoughts are too much 
on our coming vacation. 

It may be, of course, that we are 
like the cub reporter who was given 
his first important assignment—the 
covering of a wedding between two 
blue-blood families of the city. Hours 
passed and the editor found the cub 
ina back room playing penny ante. 

“What about that wedding?” asked 
the editor, with eyebrows arched a 
bit more than usual. 

“Oh, there wasn’t any wedding,” 
answered the cub, eyes still concen- 
trated on the cards. “The bridegroom 
didn't show up.” 

Just then the newsboys were shout- 
ing headlines from the rival news- 
paper: “Bride Left Waiting at the 
Church —Groom, Percy Proudfoot, 
Does A ppear! re 

Perhaps we just haven't looked far 
enough for that keynote. Perhaps we 
have merely been playing penny ante 
these past few days. We will say in 
defens: that Congress has adjourned, 
with the Kentucky congressmen 
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drinking mint juleps among the 
homefolk, the West Virginia boys 
sampling: the first brews of the sea- 
son of apple cider. Washington ho- 
tels are actually looking for guests. 

One of the few things that has 
caught our eye is a study made by 
the Guaranty Trust Co. as to how 
capital and labor fare in their shar- 
ing of the consumer's dollar. Ac- 
cording to the Guaranty study, the 
return to labor in 1944 was nearly 
three times the return to capital be- 
fore income taxes and nearly seven 
times the return after income taxes. 
Of each dollar of corporate produc- 
tion in 1944 employees received 61 
cents, overhead amounted to 11% 
cents, taxes were 1814 cents, and net 
profits 9 cents. 


Can't Get Away From 
Production Need 


It is a petty man indeed who be- 
grudges labor good real wages and 
the full life which is the American 
way. However, the workman must 
be worthy of his hire, and a full 
day’s work must be given for a full 
day’s pay. Previously in this publi- 
cation we have pointed out some un- 
natural movements, such as shipping 
half-finished work outside the coun- 
try by airplane for further process- 





ing where labor is cheaper—then 
flying it back again. 

We hear from many sources now 
that labor-saving machinery is on 
drawing boards and on skids and 
pallets ready to be installed as never 
before because of high labor costs. 
Only recently we visited a plant of 
the Revere Copper & Brass Co. at 
Rome, N. Y. They pointed out a 
materials handling gadget, “The Por- 
cupine,” which they said was novel 
to copper and brass manufacture. It 
loaded brass slabs into the rolling 
mill automatically. It displaced 30 
men, but fortunately the 30 were 
taken care of in another part of the 
plant. But, of course, this replace- 
ment of labor, if it comes too sud- 
denly and universally, upsets the em- 
ployment situation seriously. We are 
not one to fight against real progress 
and the doing by machine what was 
formerly done by hand. 

We are against, however, too ex- 
aggerated and too accelerated move- 
ments. We fear that the further 
mechanization is coming about too 
rapidly and abruptly and will sooner 
or later cause widespread unemploy- 
ment. We fear that the continually 
higher wage rates, abetted by Wash- 
ington and the Wagner Act, will 
have very serious repercussions. 

As we write we gradually crystal- 
lize our thoughts and find that for 
another month the keynote is need 
for large production. A savant and 
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scholar who has talked on this sub- 
recently is Dr. Willard H. Dow, 
who staces that only through a wide- 
improvement in labor efh- 
ciency can inflation be checked. “In- 
ation, he philosophized, “is a symp- 
on of human desire not to work and 
uce. Improved manpower efh- 
ciency quickly reduces costs and re- 
sults in greater production. Con- 
versely, low efficiency results in 
higher costs and scarcities, with the 
consequent spiral of inflation, bread 
lines and general hardship for every- 
one. The will to work is the blessing 
we sooner or later must recognize as 
the only solution to all our man- 
made problems. Produce more—have 
more. That holds true for a single 
individual or a nation of millions. 

"It is a notorious fact that man- 
power in general is at about the low- 
est efficiency it has ever been,” Dr. 
Dow bluntly stated. 

For four years we have dealt much 
with scarcities in these columns. 
Probably at the moment the lack of 
pig iron most frequently makes the 
business news columns. This is the 
more serious because of the twin 
scarcity of iron and steel scrap. Many 
foundries are operating at only 35 
to 50% of capacity because of .in- 
ability to get iron. Some of the difh- 
culties can be traced back to the coal 
and railroad strikes earlier this year. 

In other times of pig iron scarcity 
here, relief has come from imports of 
foreign pig iron, such as from Hol- 
land, Such imports are now out of 
the question in view of ‘the devas- 
tated conditions of Europe. The iron 
shortage promotes the use of substi- 
tute metals, such as magnesium cast- 
ings in the place of cast iron. It will 
be interesting to see how many sub- 
stitutes last when iron is plentiful 
again. 


Iron Powder at Logical Source 


The American steel industry be- 
came great because our leading steel 
making centers were built where 
more than one raw material was 
available. In Alabama iron ore and 
coal are both handy. What looks like 
another important and logical step 
is the building of a plant to make 
99% plus iron powder at the very 
mines of the Mesabi range in north- 
ern Minnesota. 

The new plant, which will turn 
Out 5 tons of iron powder. per day, 
will use as raw material iron car- 
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bonate slate, heretofore a waste prod- 
uct, which overlies the iron ore for- 
mation and is present in great abun- 
dance. In a continuous chemical 
process, susceptible to close control, 
the iron is dissolved out of the ore 
by acid, precipitated as crystals of 
iron sulphate and preferentially 
roasted to iron oxide of high purity. 
This is then reduced to iron powder 
of controlled physical characteristics. 














“Joyce, did anyone ever tell you 
that your eyes sparkle like our Num- 
ber 72 metal?” 





Engineers in charge are confident 
that the process can yield a pure 
product at a cost that will result in 
greatly expanded use of iron powder. 
Continental Machines, Inc., has con- 
tracted to operate the plant, which is 
being built by the State with funds 
appropriated from the tax on mining 
iron ore. The conversion process was 
developed by the late Charles V. 
Firth at the Mines Experiment Sta- 
tion of the University of Minnesota. 

Fabricators of iron powders will 
watch with keen interest to see what 
the physicals of the new powder are, 
what the selling price will be, and 
what the degree of uniformity of 
product, A recent survey of users of 
iron powders revealed that the cus- 
tomers want a better quality of the 
low-price irons and a lower price for 
the high quality powders. 

Present consumption of iron pow- 
der is estimated by an undisputed 
authority as 6 or 7 tons per day, 


hence the new plant should nearly 
double present apparent capacity. 
But whatever the niche into which 
this new powder falls, at least the 
new plant seems logical as to site and 


modus operandi. 
Go Southwest, Young Man 


Ohio’s industrial growth is slow- 
ing down in relation to the nation’s 
total gains despite a good war pro- 
duction record. This statement was 
not made by the Los Angeles Cham- 
ber of Commerce nor by any “Sena- 
tor Claghorn” from the South—but 
indeed by Ohio State University’s 
Bureau of Public Relations from a 
study by Prof. Alfred J. Wright of 
the geography department. 

Ohio stili gains industrially, but 
not at the same rate as for the nation 
as a whole, says the learned professor. 
Major shifts, as to Ohio, have been in 
farm implement and clay and earth- 
moving machinery from Ohio to 
Illinois, West Virginia and California. 
Shifts in manufacturing have stimu- 
lated greater industrial vigor in 
Michigan and Illinois, while Wis- 
consin, Ohio and Indiana have lost 
some vitality. West Coast States, 
notably California, made large war- 
time strides, though mostly in war 
goods. California will keep part of 
its gains. 

“If any part of the country forges 
a permanent type of industrial prog- 
ress,” states the professor, “it would 
probably be the Texas-Oklahoma 
West-South-Central region where 
sales of war plants for peacetime pro- 
duction have been considerable.” 

So, returned G. I., go Southwest, 
young man! 


More Power to the Russians 


One of the interesting engineering 
enterprises of the war, concerning 
which but little publicity has ema- 
nated, were the 63 power trains, of 
ten cars each, built in the United 
States and sent to Russia during tine 
thick of the fighting. 

Thus, Stalingrad was a shambles 
after the German bombardment with 
Stukas and heavy artillery of many 
calibres. On June 1, 1944, Lt.-Gen. 
Rudenko was presented with the 
first power train to provide heat, 
light and power so that Stalingrad 
might become in some measure a 
“going concern” as a city and serve 
as a stepping off place for counter- 
attacks against the Germans. 
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IN AN AJAX-NORTHRUP FURNACE 


Loss of a few ounces of a constituent — even when melting 
5000 Ibs. — may make the difference between a good and 
a bad melt. 


7 
noo 


With Ajax-Northrup high-frequency melting, you can depend 
on precise composition, melt after melt. Melting is so fast 
(one ton of steel in one hour with 600 kw.) there is no time for 
oxidation. There are no carbon electrodes to contaminate. 


Every ounce of final additions is distributed uniformly through- 
out the alloy. That’s because the Ajax-Northrup stirs electro- 
magnetically as it melts. 


There are sizes of Ajax- 
Northrup furnaces that can 
handle your melting faster, 
more accurately, more eco- 
nomically. Capacities from 8 
oz. to 8 tons. Ask for new bul- 
letins on melting. 





Send for informative Bulletin No 


a I rN 
NORTHRUP 
Stuce 1916 HIGH-FREQUENCY HEATING - MELTING 


AJAX METAL COMPANY, Non-Ferrous ingot Metals and Alloys for Foundry Use 


AJAX ELECTRIC FURNACE CORP., Ajax-Wyatt Induction Furnaces for Melting A S S O Cc I A T E 
AJAX ELECTRIC CO., INC. The Ajax-Hultgren Electric Salt Bath Furnace 
AJAX ENGINEERING CORP., Ajax-Tama-Wyatt Aluminum Melting Induction Furnaces C 0 M P A N ! E S 
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mobile power plants of 
; 000-kw. capacity were built, each 
isting of 9 or 10 cars, depending 
‘a the method of cooling. Two were 
oiler cars, capable of burning low 
ades of Russian coal, each boiler 
pacity being 24,000 Ib. of steam 
vor hr. Coal and water were carried 
on two tender cars similar to those 
of standard locomotives. Portable un- 
aders and conveyors handled coal 
and ashes. The turbine car contained 
, xphase turbine-generator, deliver- 
ing at 6,300 or 11,000 v. The switch- 
ar car consisted of three oil circuit 
breakers, OMe generator circuit and 
wo feeder circuits. There were two 

or three cooling cars per train. 
One car was partly for sleeping 
xcommodations of the crew and 
re partly as a maintenance room and 
~ est laboratory. Among the American 
major contributors to the power 
rains were the General Electric, 
American Locomotive, Baldwin Lo- 
comotive, Babcock & Wilcox, and 
American Car & Foundry companies. 
Such trains might well be used in 
the United States as standby emer- 
gency equipment for disasters in this 
country from hurricanes, cyclones, 

floods, fires, etc. 
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, tdison Class Engineering Problem 


r A score of years ago Thomas A. 
Edison devised a list of questions to 
test mental and other qualifications 


d of young men who applied for jobs 
+ at his firm. Some of the questions 
. involved actual knowledge or mem- 


ory of facts; others called for logical 
reasoning and common sense in solv- 
3 ing a problem. 

\ We recall that one question was 
substantially such as this. Engineers, 
with meagre equipment, wish to take 
steps to span a deep chasm, at the 
bottom of which is a river, with a 
bridge. What is the best simple 
equipment to start operations? As we 
recall the answer, it was a coast 
guard's gun with which he shoots a 
line to a foundered ship. 

Another problem which might well 
have been included on the list was 
in the form of a news item in the 
New York metropolitan newspapers 
a few weeks ago. A 60-year-old 
Broo! lyn woman, weighing 280 Ib., 
got stuck in her “old-fashioned zinc 
bathtub” and was there for 17 hr., 
having passed 1314 hr. alone before 
her plight was discovered. Somebody 
was working on her for 31% hr., but 
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the new Edison employee of 20 years 
ago would have had to do better than 
that. 

The police finally extricated her 
by oiling the side of the tub. We 
once extricated a stuck mouthpiece 
from our trombone by squirting gly- 
cerine around it. 

But to get back to the woman, 
how would you, an engineer, have 
extricated her? As one suggestion, 
pour down ice tea and heat the out- 
side of the tub. 

The columns of this department 
are open to the most practical sug- 
gestion, to be passed along to the 
Brooklyn police. 

This contest is not to be confused 
with the "M & M Achievement 
Award.” 


In Best Demand: Our Know-How 


“U. S. Know-How” is a_ highly 
salable product and perhaps in great- 
er demand abroad than our raw ma- 
terials or finished manufactured 
goods. Here is a typical instance of 
a big deal that has already been made. 
Westinghouse Electrical International 
Co. has contracted with an agency of 
the Chinese government to build a 
$35,000,000 electrical products man- 
ufacturing plant in China. Westing- 
house engineers will design the plant, 
draw up machinery specifications 
and train personnel. 

The company will receive a lump 
sum payment for its services during 
the first 10 years of the plant’s opera- 
tion and, during the next 10 years, 
will receive royalties on sales. 

As William E. Knox, President of 
Westinghouse International, says: 
“The basic part of the Westinghouse 
foreign trade philosophy is the mak- 
ing of American technical know-how 
available to foreign countries to help 
them help themselves.” 


Chit Chat Re This and That 


Atomic energy, when harnessed 
for peace, may be employed in such 
bizarre tasks as irrigating the Sahara 
Desert and melting the ice cap on 
Greenland, it was predicted by Harry 
A. Winne, vice president, General 
Electric Co., in charge of engineering 
policy. Both have been mentioned, 
not only as reclamation projects but 
also to regulate weather conditions. 
However, most people don’t realize 
the amount of energy needed to melt 


ice, states Mr. Winne. The heat nec- 
essary to melt 1 gal. of ice would, if 
converted into pumping power at 
only 20% efficiency, lift more than 
200 gal. of water 100 ft. 


An interesting use for American 
steel pipe was the making of gun 
barrels by Philippine guerrillas for 
killing Japs. One such gun was found 
made of 34-in. standard Youngstown 
Sheet & Tube Co. pipe. It was a 
crude hand-made 12-gage shotgun 
which had apparently seen plenty of 
service. A picture of the gun will be 
used in advertising of the Youngs- 
town Company. 


Most everything these days is 
“packaged” this and “packaged” that. 
The builder of a new house can buy 
a “packaged kitchen” for instance. 
Now comes the “packaged manufac- 
turing plant” for export to foreign 
manufacturers. The plant is a com- 
plete production unit, including 
building and all necessary machinery, 
prefabricated and ready for re-erec- 
tion in the shortest possible time. 
Service on the spot for several months 
goes with the “package.” The entre- 
preneurs are the Intercontinental En- 
gineering Corp., 110 Market St., San 
Francisco 11. 


An East-West compass to suit the 
radio character, Senator Claghorn, 
is a reality, reports General Electric's 
"News Digest.” (That's no joke, 
son! ). It will not point to the hated 
North where the damn Yankees live. 
It is made of “Silmanal,” which has 
receptivity to be magnetized side- 
ways rather than lengthwise—though 
no practical use has yet been found 
for such a compass. Silmanal’s chief 
advantage is its extremely high coer- 
cive force, which permits it to with- 
stand severe demagnetizing effects. 
Because of this high resistance it is 
useful in electric relays and in in- 
struments where service in strong 
electric fields is required. 


The interpretation of Harry S. 
Truman’s handwriting by an expert 
is “simplicity, balance and _persist- 
ence.” His penmanship is that of 
stable and mature persons whose in- 
terests are almost evenly divided 
among mental, spiritual and practi- 
cal considerations of everyday living. 
So states a recent book on “Hand- 
writing” by Henry O. Teltscher, pub- 
lished by G. C. Putnam’s Sons. 
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Engineers 


Dr. Reginald S$. Dean, head of the Metal- 
lurgical Div., U. S. Bureau of Mines, has 
left that Bureau after 17 years’ service to 
engage in private practice as a metallurgical 
engineer and consultant specializing in elec- 
tro-metallurgy and alloys, with offices and 
laboratory at 2041 K St., N. W., Washing- 
ton. Under Dr. Dean’s direction the Bureau's 
laboratory facilities were expanded from a 
few minor installations at various universi- 
ties into a group of the finest metallurgical 
laboratories and pilot plants. 


James L. Erickson, contributor to MaA- 
TERIALS & METHODS and former associate 
editor of Die Castings, has joined the Pryor 
Mfg. Co., Mansfield, Ohio, as assistant to 
the president. 


Emil G. Holmberg has been appointed 
consulting metallurgist for Alloy Steel 
Products Co., Linden, N. J. A graduate of 
the Colorado School of Mines, he was re- 
search metallurgist, specializing in corro- 
sion problems, at the Belle, W. Va., plant 
of the du Pont Co. 


Charles G. Purnell, who developed a 
method of quenching and tempering hard- 
enable steels during his 19 years with 
Carnegie-Illinois Steel Corp., has joined 
Cabot & Co., Inc., Pittsburgh advertising 
agency. He has delivered many papers be- 
fore technical societies and written for the 
technical press on quenching and temper- 
ing. 


Thurston C. Merriman has become con- 
sulting metallurgist for the Phosphor Bronze 
Smelting Co., Philadelphia 46, having 
formerly been metallurgist for the Sey- 
mour Mfg. Co. Other experience was with 
the American Brass Co., Winchester Re- 
peating Arms Co. and Western Electric Co. 


Quentin D. Mebrkam, formerly produc- 
tion metallurgist with Thompson Products 
Co., Cleveland, has joined the metallurgical 
staff of the Ajax Electric Co., Inc., Philadel- 
phia manufacturer of electric salt bath 
furnaces. He will be engaged in developing 
new processes and experimentally heat 
treating manufacturer's specimen work in 
the company’s research laboratory. 


Hugo Hiemke has joined the Pacific 
Coast Div., A. O. Smith Corp., as assistant 
director of the company’s laboratory in Los 
Angeles. For the past year he has been 
research supervisor for the War Metallur- 
gical Committee, National Research Council. 


Dr. Clarence F. Hiskey, former laboratory 
director for the 43rd Army Chemical Labo- 
ratory Co. in Hawaii, has joined the chem- 
istry department, Polytechnic Institute of 
Brooklyn, to teach analytical chemistry and 
do fundamental research, When working 
for his doctorate at the University of Wis- 
consin, he specialized in rhenium, molyb- 
denum and other rare metals. He will now 
explore rhenium for the television and 
electronic fields. 
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The Aetna-Standard Engineering Co. has 
appointed Astor L. Thurman assistant to 
the vice president. He has a broad back- 
ground in electrical and mechanical engi- 
neering fields, and has authored articles on 
draw benches, wire drawing machines and 
tube mills. Aetna has also made James 
Riddell chief electrical engineer. Previous 
associations have been with Great Lakes 
Steel Corp. and Republic Steel Corp. 


Warren H. Farr has been made vice 
president in charge of manufacturing of 
the Budd Co., having been in the produc- 
tion department of that company for 19 
years. 


D. E. McGuire has been made chief 
engineer, Great Lakes Steel Corp., having 
been assistant to the general works manager. 


John O. Forster has been made chief 
engineer, Aircraft Screw Products Co., Inc., 
having formerly been chief engineer for 
Bulova’ Watch Co. He is thoroughly ex- 
perienced in the design of precision 
mechanical assemblies. 


Dr. William L. McCracken, formerly 
lieutenant colonel, Army engineers, has 
been made administrative assistant to the 
vice president in charge of research and 
engineering, Detrex Corp., Detroit. 


Robert T. Sammet has become director 
of research of the Mitchell-Bradford Chemi- 
cal Co., Bridgeport, Conn. 


Maurice D. Bennett has been made 
superintendent of research for the Stamford 
Div., Yale & Towne Mfg. Co. Fred K. 
Heyer will direct general research on locks 
and hardware in the research department. 


Warren R. Purcell has been made man- 
ager of quality control, Lamp Div., Sylvania 
Electric Products, Inc. He is president of 
the Boston Society for Quality Control. 


Robert T. Pursell, formerly welding en- 
gineer, Worthington Pump & Machinery 
Co., has joined the Charles W. Krieg Co., 
Newark 4, N. J. During his 15 years in 
the welding field he has delivered many 
lectures on welding and radiography, and 
has been prominent in technical societies in 
those fields. 


Melvin Shaulis has been made assistant 
superintendent, Brier Hill blooming and 
round mills, Youngstown Sheet & Tube Co., 
having joined the company in 1933. 


C. H. Welch has been appointed plant 
manager and J. E. Gickler, superintendent, 
Alloy Cast Steel Co., Marion, Ohio. The 
former was plant engineer, Commercial 
Steel Casting Co., Marion, while Mr. Gickler 
has been assistant superintendent of Alloy 
Cast Steel since 1942. 


R. E. Wagenbals, formerly quality con- 
trol engineer, has been made director of 
quality control for all bearing divisions of 
the Timken Roller Bearing Co., having 
joined the company in 1943. 





Correction 


J. F. Brooker has been made ASSistany 
superintendent of the forge de 
Canton plant, Barium Steel & Forge 
having formerly been night superintend 
Johnson & Jennings Co. plant in Cleveland 
He will also be in charge of the hamme 
shop. 

























Through an error, a previous announce. 
ment of this appointment in MATERIALS x 
METHODS listed the name of G. W. Shetly 
as assuming this position. Mr. Shetler, who 
is vice president of Barium Steel x Forge 
Inc., made the announcement. 

































Companies 


Handy & Harman, New York, is building 
a new plant in Los Angeles to more com. 
pletely serve the increased demand for gold 
and silver, as well as refining service, on 
the Pacific coast. 












































International Harvester Co. is setting up 
a manufacturing research laboratory at 5225 











(Continued on page 1042) 
































Meetings and Expositions 


ELECTROCHEMICAL SOCIETY, fall 
meeting. Toronto, Ontario, Can- 
ada. Oct. 16-19, 1946. 

AMERICAN SOCIETY OF Bopy ENGI- 
NEERS. Detroit, Mich. Oct. 23- 
25, 1946. 

PORCELAIN ENAMEL INSTITUTE, 


annual meeting. French Lick, 
Ind. Oct. 23-25, 1946. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, national fuels and lubri- 
cants meeting. Tulsa, Okla. Nov. 
7-8, 1946. 

AMERICAN SOCIETY FOR METALS, 


annual meeting. Atlantic City, 
N. J. Nov. 18+22. 1946. 


AMERICAN WELDING SOCIETY, 40- 
nual meeting. Atlantic City, N. J. 
Nov. 18-22, 1946. 


AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Iron & Steel and Institute of 
Metals Divisions. Atlantic ,City, 
N. J. Nov. 18-22, 1946. 


NATIONAL METAL CONGRESS AND 
EXPOSITION, Atlantic City, N. | 
Nov. 18-22, 1946. 


AMERICAN INDUSTRIAL RADIUM & 
X-Ray SOCIETY, annual meeting 
Atlantic City, N. J. Nov. 19-2¢, 
1946. 
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This is the first anniversary of “Materials 
pagans Fo ee new name for this ma 
zine, certainly an appropriate time 

us saguecttoty te subeet 200 o | 
the state of your and especially ie 
how well we have ful illed our promises made 
a year ago. 

In announcing the new name in our Octo- 
ber 1945 issue, we explained that over a 5-year 
period we had evolved an editorial policy of 
serving a specific function in the metalwork- 
ing industries, the function of selecting and 
processing the engineering materials used in 
manufactured products. We declared that 
the introduction of the new name involved 
no change in that established policy, but 
merely a more accurate labeling of it; we 
vowed this was “a change in name only.” 
And we promised to continue to improve your 
magazine in keeping with its position as the 
only journal specializing in complete and up- 
to-date information on engineering materials 
and their processing available today. Well, 
how have we done? 

}. As we promised, we have remained (and 
will remain) a magazine for the metalworking 
industries (the industries manufacturing me- 
chanical, electrical, transportation, and other 
fabricated products and parts). We have not 
run articles on drapery materials, rugs, bed 
linen and men’s clothing as a few pessimists 
feared we would. 


2. The propertion of our editorial space 
given to metallic materials on one hand and 
to nonmetallic materials on the other, has 
remained approximately at its October 1944 
—September 1945 level, and continues to 
reflect accurately the relative importance, 
tonnage-wise, of metals and nonmetallics as 
raw materials for the products of the metal- 
working industries. During the past twelve 
months 12% of our articles have dealt with 
nonmetallic engineering materials; in the 
preceding twelve months the corresponding 
figure was 10%. Plainly, we have not aban- 
doned our interest in metals as the most 
widely used materials of construction. 


3. The changes in the magazine that have 
occurred during the last twelve months have 
been largely improvements in the service al- 
ready being offered rather than revisions in 
its basic nature. During the past yeor we 





on _trim-size of the 


published 120 feature articles and Manuals, 
as compared with 96 in the prior twelve- 
month period. The quality of paper and the 
ine were restored as 
soon as possible. The typographic appearance 
of the magazine was improved by the judi- 
cious use of color and other aids to read- 
ability. The size of the editorial staff was 
increased from 4 men in 1945 to 7 men today, 
making our coverage more widespread, more 
alert and more unbiased (since a larger pro- 
portion of our material can now be written 
by staff members) than ever before. 

Also, we have emphasized feature articles 
on new developments in materials and pro- 
cesses to such an extent that not only our 
readers but also developers and manufac- 
turers of new materials have come to regard 
this magazine as the natural and obvious 
place in which to find or to make the first 
feature editorial announcements of new de- 
velopments in the materials field. Thus, 
during the past twelve months, fourteen such 

‘new materials’ feature articles have ap- 
peared (10 on alloys and 4 on nonmetallics) 
and in a questionnaire-survey of our readers 
just concluded, this type of article was en- 
thusiastically voted as the most popular of 
all the types of feature articles we might 
publish. 

Finally, we have been most gratified by the 
overwhelming favorable reaction to our whole 
editorial program as it has been underlined 
and emphasized by our new name. The first 
year of “Materials & Methods” has proved 
that there was a long-existing need for a 
magazine concentrating on the selection and 
processing of engineering materials and that 
this magazine is filling that need very nicely. 

But we're a long way from perfection. 
You've helped us immensely in the past few 
years to understand and to meet your in- 
formational needs. We can continue to im- 
prove our service to you and to keep all 
materials and process engineers informed on 
the latest and the best only with your con- 
tinuing help. We'll be just as grateful for 
your future aid as we are now for all your 
past assistance—and especially for your sup- 
port during what could have been a trouble- 
some year under a brand new name. 


FRED P. PETERS 




















JOSEPH T. RYERSON & SON, Inc., 
Steel-Service Plants at: Chicago, 
Milwaukee, Detroit, St. Lovis, Cincin- 
nati, Cleveland, Pittsburgh, Phila- 
deiphia, Buffalo, New York, Boston 
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A manufacturer of coal mining drills was desperate for 21,’ , 
214” x 14” square tubing needed for drill supports, on an orde 
scheduled for shipment halfway around the world. The re 
quired size of tubing was nowhere available, but Ryerson Steg 
Service was equal to the occasion. 

By forming two channels from )4” plate and welding th 
channels together we were able to deliver several hundred 
pieces of the required tubing! While such an emergency meas. 
ure is obviously not always practical, it did make it possibk 
for the customer to complete his order and ship on schedule. 
And this is but one of numerous instances where Ryerson 
service has achieved the seemingly unachievable. 

There are many requirements that we cannot handle today, 
but it is often surprising what can be done with the close coop- 
eration of your nearby Ryerson plant. If needed steel is out 
of stock the Ryerson salesman will sometimes be able to suggest 
a practical alternate steel, or he may know a way in which 
flame cutting, forming or welding can serve to provide a 
workable substitute. 

So we urge you to keep in touch with us. Our whole organ- 
ization is doing everything within its power to help every 
customer get the steel he needs. 


an 


RYERSON STEEL 
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The Productivity Picture 


Productivity is a mighty important 
word in the country’s economic vocab- 
ulary, especially these days when there 
sa demand everywhere for more and 
more goods. At the present time labor 
is being accused of restricting produc- 
rivity, and the accusation is a just one. 
The records are clear: labor is, for 
various reasons, slowing down on the 
job. But we should not let the wide- 
spread and vehement denunciation of 
this stump in labor’s output crowd out 
the other factors that go to make up 
the productivity picture. 

In the long run, productivity is not 
wholly dependent upon one group or 
on one element in our complex indus- 
trial structure. Productivity is a result 
of the sum total effort of all the groups 
entering into the production of goods. 
These are capital and management, en- 
vineering, and labor. If any one of the 
elements fails to function properly our 
productivity suffers a set-back. As can 
be seen from present day events, labor 
can restrict the productivity of the 
country by feather-bedding practices, 
strikes, Opposition to industrial mech- 
anization, and demands for excessively 
high wages. The owners of industrial 
enterprises and their managers can also 
restrict the productivity. They can cur- 
tail output to keep prices at a sufficient- 
ly profitable level; they can refuse to 
replace outmoded equipment with new 
and faster producing machinery; and 
they can withdraw or withhold their 
capital from fields of industrial pro- 
duction as they see fit. 

The engineers are unique in two 
very important respects from all the 
other groups which together produce 
the goods under our economic system. 
They are the only group who by edu- 
cation, training, and tradition strive at 
all times for maximum productivity at 
the lowest possible cost. They are not 
preoccupied like labor and capital with 
the desire to influence or control pro- 
ductivity for their own immediate 
benefit. Their only concern is to in- 
crease productivity: select the best and 
most economical materials; devise the 
most efficient means of processing 
those materials; and see to it that in- 
dustrial Operations, once started, func- 
tion properly. 

The engineers are also the only 
stoup who devise the actual means of 
increasing productivity. Even though 
labor, capital and management desire 
‘0 Increase production, the technical 
soup must implement industry with 
the mechanical equipment and process 
feinements to increase output. 
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So, in the productivity picture, the 
engineering group is somewhere in the 
middle between the conflicting interest 
groups: labor on the one hand de- 
manding higher wages and producing 
less; owners and management on the 
other hand holding down productivity 
wherever it threatens to cause price re- 
duction below that which will give a 
“reasonable” profit. 

Somehow, in spite of this interfer- 
ence and with the sporadic cooperation 
of all the groups, our productivity over 
the years has steadily increased. No 
small share of the credit goes to the 
engineers. And to them goes the re- 
sponsibility of increasing productivity 
in the future. As time goes on and our 
industrial system grows more and more 
complex, the technical group will in- 
crease their influence over our produc- 
tive activities. Should they some day 
be able to use their technical knowl- 
edge freely and unhampered, the pro- 
ductivity of the country would increase 
to heights never dreamed of before. 


—H.R.C. 


The Stainless Steels 


That the stainless steels have reached 
new heights as engineering materials 
is amply confirmed by the production 
data of American producers, compiled 
by the American Iron & Steel Insti- 
tute. A new record total for these steels 
for 1945, at 542,904 net tons of ingots, 
was achieved—the first time the 500,- 
000 mark has been exceeded or ap- 
proached. In 1934, when these an- 
nual data were first published, this 
total was only 55,907 tons—an im- 
pressive expansion in 12 years. 

Two other facts may be selected 
among these 1945 data as both in- 
teresting and significant. The Insti- 
tute classifies the data into four types— 
18 and 8, 12 to 14% chromium, 16 to 
18% chromium, and “all other” chro- 
mium and nickel-chromium composi- 
tions. The leader of these last year, 
as in all other years, was the 18 and 8 
type, which passed for the first time 
the 300,000-ton total at 314,882 tons. 
This is the most popular stainless steel 
and is applied to more uses than any 
of the others. 

The plain chromium types about 
held their own, but there was a large 
increase in the “all other” alloys. Last 
year the 91,210 tons exceeded any 
other year in. this classification, indi- 
cating the growing expansion in these 
special alloys and their diversified en- 
gineering applications. Probably a few 
of these are high temperature alloys 


as some stainless steels are used in 
jet planes. 

‘Lhe expansion in production and 
engineering applications of the stain- 
less steels was predicted in the early 
history of these materials. This pre- 
diction is justified by the fact that the 
production has increased about 87% 
since 1934. The growth in their popu- 
larity and use will continue to new 
heights, though it may not reach the 
proportions of the last decade or so. 

—E. F. C. 


Production: Distribution Ratios 


The Department of Commerce spon- 
sors a new organization called the 
National Distribution Council which is 
concerned with the distributive mech- 
anism of the nation. Doubtless most of 
our readers are concerned with produc- 
tion, yet distribution and service take 
on where our readers’ work ends, and 
it perhaps is well to be posted on activ- 
ities so closely related to production. 

It is a case of about one-third of us 
keeping posted on what one-half of us 
are doing for, according to the last cen- 
sus figures, properly analyzed, those en- 
gaged in gainful employment in manu- 
facturing in 1930 comprised 30.9% of 
our working population against 47.2% 
in distribution and service. The other 
21.9% was in agriculture. 

We heard Raymond Bill, a fellow 
publisher and chairman of the new 
National Distribution Council, explain 
the functions of the new organization 
in Washington recently. He presented 
the following brief table from which 
we have already quoted, pertaining to 
employment as to major industrial 
classifications, in per cent: 


1870 1920 1930 
Farming 3. 2Fe 219 
Manufacturing 219 323 0.9 


> We 


Distr. and Service 24.6 39.4 


It is to be noted how in our early 
days the majority percentage was in 
agriculture; further, how in the decade 
from 1920 to 1930 percentages dealing 
with the production of things fell off 
(be it farming or manufacture) at the 
expense of distribution and service. 

The same trends, states the speaker, 
are observed for Great Britain, New 
Zealand and Australia, all countries 
where standards of living are high. 

So, reader, assume you have four 
children: One son will normally go 
into agriculture, one son into a manu- 
facturing plant, but one son and a 
daughter will be in distribution and 
service—a different lineup from your 
grandfather's family! —H. A.K. 
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We Don’t Like “Quotas” Eithe 


There are times when steel buyers must be on the 
verge of going berserk at the sound of the word 


“quota.” We don’t like quotas either... 


But we have no choice, there just isn’t enough steel 
to go around and we want to be fair with all of our 


customers. 


We look forward to the time when you, the steel 
buyer, will tell ws how much you will buy and we can 


strive to earn a large share of your tonnage. 


In the meantime, while maintaining Inland quality 


and service at their usual high levels, we pride our- 


SELL YOUR SCRAP NOW! 


More scrap is needed to make 
WE HAVE KEPT OUR WORD!... and, subject the steel so desperately need- 


only to interferences beyond our control (strikes, etc.), ed by American industry. 


selves on an additional factor. 


we have made good. The commitments we have given 
our customers have justified their faith in INLAND 


as a RELIABLE SOURCE. 





PRINCIPAL PRODUCTS: BARS * STRUCTURALS + PLATES 
SHEETS * STRIP * TIN PLATE * FLOOR PLATE * PILING 
REINFORCING BARS * RAILS «+ TRACK ACCESSORIES 


@ Inland Steel Company, 38 South Dearborn Street, Chicago 3, IMlinois. Sales Offices : 
Detroit, Indianapolis, Kansas City, Milwaukee, New York, St. Paul, St. Louis. 
y EN - 


COMBINING RESOURCES + RESEARCH + SKILL AND SERVICE TO PRODUCE THE BEST IN STEEL) 
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oh Strength, 


IGH STRENGTH STEELS for operation in tempera- 
ture ranges exceeding 1100 F have long seen 
service as furnace parts, internal combustion 
engine exhaust valves, and wheels and buckets for 
gas turbines. Research to improve these steels and 
to develop better steels for these purposes has been 
carried out by the Allegheny Ludlum Steel Corp. for 


High strength at 1500 F, resistance 
to burned fuel gases and ease of 
fabrication are among the favorable 
characteristics of this new alloy. 
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h Temperature Alloy $-816 


many years. However, when engineering develop- 
ment showed the possibilities of gas turbine and jet 
propulsion motors for aircraft if steels with far 
greater high temperature strengths than had pre- 
viously been known were available, the tempo of 
research was stepped up to meet this urgent demand. 
While high strength and creep resistance are primary 
considerations for such applications, resistance to the 
corrosive action of fuel combustion products is of no 
less importance. Judging from past experience, it 
was known that alloys possessing the desired char- 
acteristics would be of a complex structure, possibly 
unresponsive to hot working and forming operations. 

As a result of this intensive research, Allegheny 
Ludlum Steel Corp. has developed a number of al- 
loys which possess unusual strength up to 1500 F, 
are responsive to most fabricating operations, and are 
resistant to burned fuel gases. The alloy of greatest 
strength has been designated as S-816, while other 
useful alloys possessing slightly lower: strength and 
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Fig $-816 1350 F design curves, approximate 


which are less complex and expensive have been 
designated as S-590 and S-588. The high tempera- 
ture strength of all of these alloys is considerably 
greater than those of the well known hot workable 
austenitic types of corrosion and heat resisting steels 
As very little published information exists on alloys 
of this type, it seems desirable to discuss the prop- 
erties and characteristics of S-816, one of the mem- 
bers of this series. 


Chemical Composition 


It was found that with chromium and nickel prop- 
erly balanced, the simultaneous presence of molyb- 
denum, tungsten and columbium in correct percent 
ages gave superior strength at 1200 F. Additions of 
cobalt, long known to provide “hot hardness” or “red 
hardness,” as the textbooks state, gave a perceptible 
increase in properties at 1200 F. Grades containing 
14.00% chromium were soon found to have inade- 
quate oxidation resistance. While chromium addi- 
tions to about 18.00% could be made without ap- 
preciable change in properties, still greater amounts 
of chromium benefited oxidation resistance at the 
expense of elevated temperature strength. Cobalt 
then re-entered the picture, providing high heat 
strength in a 20.00% chromium composition that 
excelled the lower chromium alloys with or without 
cobalt at any temperature in the 1200 to 1500 F 
range. What had originated as a ferrous alloy gained 
in total alloy content to become a cobalt base alloy 
containing iron as an impurity held commercially to 





a 4.00% maximum. 
Nominal Analysis, S-816 
Carbon 0.40 Cobalt 14.00 
Manganese 1.50 max Molybdenum 4.00 
Silicon 1.00 max Tungsten +.00 
Chromium 20.00 Columbium 4.00 
Nickel 20.00 Iron 1.00 max 
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Of the elements not previously mentioned, carbon 
is of major importance. Enough must be present 
form strengthening intermetallic compounds and 
strong solid solution, but yet not so much that its 
affinity for chromium causes a phase which melts at 
the solution treating temperature. For example, the 
14.00% chromium alloy with 0.45% carbon will 
carburize so readily in carbon-rich atmospheres that 
at 2200 F carbon can be increased by carburization 
to 3.75% and the steel melted at that temperature 
There is also an optimum carbon-columbium ratio of 
1:8 to 12, which was determined by creep and rup 
ture tests. 

Although manganese in excess of about 1.50 
benefits hot working, in company with high cobale it 
decreases the elevated temperature strength. Silicon 
contributes to oxidation resistance; higher percent 
ages of it have been employed deliberately in othe: 
Allegheny Ludlum heat resisting alloys, but when 
above 1.00% it lowers the high temperature strength 
of S-816. 

Not a great deal is known about the specific chat 
acter of the phases present in S-816. It can be as 
sumed that the chromium, nickel and cobalt form 
solid solution along with some part of the oth 
elements. No attempt has been made to ascertail 
the chemical nature of the ever-present compounds 
Judging from hardness responses to various soluti 
and aging treatments, there are at least two sorts 
compounds. As all but the nickel and cobalt amon 
the metailic constituents are carbide formers, 11 
safe to assume the presence of complex carbid 
On the other hand, the possible presence of tui 
stides, molybdides, and/or columbides is conced 
Be the phases what they may, S-816 exhibits be 
havior in heat treatment quite like other precipitatio1 
hardening alloy combinations, although the tempe! 
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ture to effect solution is 2150 to 2300 F and aging 
is accomplished at 1350 to 1500 F. 


Method of Testing 


For relatively rapid evaluation of elevated tempera- 
ure properties, the so-called stress-rupture or time- 
-rupture test is valuable. It is intermediate between 
short time tensile test (which gives no measure of 
reep characteristics) and a long-time creep test. 
[he specimen, of modified threaded tensile variety, 

suspended in a furnace and dead-weight loaded 
rough a lever system. The furnace temperature 1s 
itomatically maintained within a 5 F tolerance. 
train measurements are made periodically. The 
ore heavily loaded and thus shorter time tests are 
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read more frequently. Different laboratories employ 
various strain measuring devices, but for comparative 
testing a high degree of precision is not required. 
The value usually taken to represent alloy strength, 
as the word “strength” is used in the preceding para- 
graphs, is the stress required to cause rupture in some 
arbitrary time at the temperature of test. The tem- 
perature of test, of course, is included in any state 
ment of rupture strength. For example, two alloys 
equally strong at 1200 F may not be nearly equal at 
1300 F or some other temperature. To arrive at 
“rupture strength,” tests at not less than three dif 
ferent stresses must be made. The times to rupture, 
plotted against stress on log-log coordinates, should 
fall in a straight line for any alloy with good struc- 


tural stability. From this plot stress-to-rupture for 
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to Rupture in Time Indicated 





















times of 10, 100, 1000, 10,000 or 100,000 hr. is ex 
trapolated. 

Definite testing schedules are gaited to give infor 
mation commensurate with intended applications and 
their expected life. For example, a jet propulsion 
engine on a fighter plane would require materials to 
endure extreme service for the combat life expectancy 
of the airplane — perhaps 100 hr. Then testing 
would be at high stresses and relatively high tempera. 
tures. If, on the other hand, the application were 
stationary gas turbine for electric generator drive 
testing must be of a nature to reveal the possibilities 
of 100,000-hr. life (about 1112 years). As testing 
times approach 10,000 hr., creep (in contradistin« 
tion to ordinary plastic deformation) becomes. in- 
creasingly important, and considerable refinement in 
strain measurement is necessary. Stress vs. log-time 
plots are made to show percentage elongations, as 
illustrated in Fig. 1. 

It is also customary to plot the “transition point, 
that is, the point on the strain-time curve where the 
second stage creep rate begins to change to accel 
erated creep leading to rupture. The importance of 
these data to the design engineer is obvious. Fig. 2 
presents a summary of rupture strength in a plot of 
stress vs. temperature for various rupture times. 


Heat Treatment 


Some few of the commercially available alloys fo: 
elevated temperature service depend on 10.00 to 
20.00% of cold work for realization of maximum 
properties. Such cold work is done usually not at 
room temperature but slightly below the service tem- 
perature, which is still below the recrystallization 
temperature. While this process serves to accelerat 
precipitation, its major function is to raise the low 
temperature yield strength without affecting the ulti 
mate strength. S-816, however, does not depend on 
this operation to best condition it for service. It is 
distinctly a heat treatable engineering material. Heat 
treatment of large turbine bucket wheel forgings is 
easily done, Stress data are given in Table I. 

The employment of S-816 in the as-hot-worked 
condition will give erratic results, for the properties 
vary according to the rolling or forging temperatur« 
and the amount of reduction at that temperature 
The alloy is definitely recommended for use only in 
a properly heat treated condition. 











Table Il 
Water Quenched From 1 Hour at: (F) Rockwell C* 
2150 5] 
2200 50 
2250 29 | 
2300 29 
2350 28 
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Heating to the solution temperature can be done 

standard equipment in the absence of carbonizing 
rmospheres. If the demand is for scale-free heat 
rreatment, atmospheres of hydrogen, nitrogen or mix- 
cures of the two are indicated. Otherwise, still air in 
limited amount will do. Although experimentally 

conducted salt bath treating shows promise, work is 
not far enough along to justify recommendations. 

Time at heat for solution treating is governed 
principally by the mass of the work. For thin sec- 
tions, such as small turbine buckets, sheet, and strip 

» hr. is ample. The larger turbine blades may re- 
quire one hr., as their root sections are usually greater 
than Y in. in least dimension. The large bucket 
wheels, 3 or 4-in. thick, are usually held about 3 hr. 
before water quenching. Air quenching does not 
develop such good properties as water quenching. On 
smaller pieces this is due in some measure to the 
quenching stresses which serve to accelerate precipi- 
tation during aging. 

Conditions of the intended service govern the se- 
lection of an optimum solution temperature. Higher 
temperatures, up to the fusion point of the inter- 
granular phase (perhaps an eutectic) definitely en- 
hance rupture life. On the other hand, ductility may 
drop to about 1% elongation as a result of extreme 
solution temperature. Ductility is increased with re- 
luced solution temperature while rupture time is de- 

eased except at low stresses. 

Ic has been found that very low strains (under 

) made either hot, warm, or cold may make the 
loy susceptible to grain growth during the subse- 
quent solution treatment, if the solution tempera- 
ure is in excess of about 2100 F. However, when 
final reductions in hot working are adequate, no such 


Table Ill, Heat 50757 








Solution Treated 2300 F Aged 16 Hr. at: (F) Rockwell C 

LOOO 25-26 
1200 25-26 
1300 25-26 
1400 24-25 
1500 24-25 
1600 25-26 
L700 26 

L800 26 

L900 23 











difficulty arises. Although large grain is reputed t 
be conducive to low creep rate, mixed grain may not 
be favorable to high endurance limit, and many ap- 
plications involve alternate stresses of high frequency. 
Grain refinement can be accomplished only by ade- 
quate hot work. 

Solution is never complete. There is always an 
abundance of undissolved compounds right up to the 
point of intergranular fusion. The lower tempera- 
tures accomplish less solution, less precipitation on 
aging, and consequently result in lower strength and 
higher ductility in the aged condition. Table II shows 
the as-solution treated hardness declines with increase 
in temperature, indicating that complete annealing 1s 
not attained. 

The aging treatments shown in Table III serve ro 
show that the range in temperature is wide if con- 
sidering hardness alone. 

However, rupture strength is quite sensitive to pre- 
cipitation temperature; the best range is 1350-1500 


Table IV, S-816 Bar Stock 





Stress-Rupture at 1200 F, 70,000 psi. 








Brinell Rockwell C 
Aged 1400 F for 2 hr. 255 24 
t hr. 248 25-26 
6 hr. 295 25-26 
16 hr. 269 26-2 
Brinell Rockwell C 
Aged 1400 F for 2 hr. 248 26 
t hi 293 32-43 
6 hr. 40)? 43-44 
16 hr. 311 34 
Brinell Rockwell C 
Aged 1400 F for 2 hr 4] 24 
+ hr. 4 32 
6 hr. 4()? 43 
16 hr 421 53-34 


Heat 50757, 2300 F 2 hr., Water 


Heat 41581, 2300 F 1 hr., Water 


Heat 41584, 2300 F 1 hr., Water 


Hours % Elong. % Red. Brinell After Test 


Hours % Elong. % Red. Brinell After Test 
24 5.0 0 229 
S| t.0 t.O 262 


80) 0 5.0 311 


82 2.0 1.0 3()? 





Hours % Elong % Red Brinell After Test 
6 5.0 . »45 
51 5.5 5.5 255 
24 6.5 241 
SO 4.0 5 302 
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Table V, Effect of Quench on As-Aged Rockwell C Hardness 























One Inch Round Samples Held One Hour at 2300 F and Quenched in Water 
Not Aged Aged 6 hr., 1400 F | Aged 22 hr., 1400 F 
Quenched Immediately, 1/16 in. Thick 16-18 27-29 32 
Quenched Immediately, 1/4 in. Thick 4 31 33 
Quenched Immediately, 1/2 in. Thick 27 -30 33-34 35 
Quenched Immediately, 1 in. Thick 27 29-31 35 
Quench Delayed 5 Sec., 1 in. Thick 27-28 32 33.34 
Quench Delayed 10 Sec., 1 Thick 27 30-31 33-34 
Quench Delayed 20 Sec., 1 Thick 27 30-31 32-34 
F. Experience has shown that a hardness of 26 Rock- Table VI 
well C or higher after solution treating at 2300 F 
& & Test Temp. F 100 hr. 1000 hr. 
and aging at 1400 F is indicative of good rupture 
properties, although good tests have been obtained 1200 57,000 46,000 
on heats of 22 Rockwell C hardness. Hardnesses in 1350 39,000 29,000 
excess of about 34 Rockwell C indicate cold work 1500 26,000 20,000 
after solution treating and before aging. After cold 1600 17,500 12,500 
work reduction of 20% or so precipitation is vigorous 1700 13,000 10,000 
enough to raise the hardness to as much as 44 Rock- L800 10,500 8,300 


well C. 
The time for adequate aging varies with chemistry 


and previous processing history. Most samples that 


have had a proper solution treatment and quench 
ng age at 1400 F within 6 hr., as shown by Tables 
eh. V. 


‘ae aging produces no particular change in the 
microstructure as seen in Fig. 3, C and D, but it does 
greatly accelerate the etching rate. Creep test samples 
that have had more than 6,000 hr. under stress at 
1350 F show some agglomeration and chaining of 
compounds, as indicated by Fig. t. It is not known, 
however, what periods of time, temperature, and 
magnitude of stress are necessary to make agglomera 
tion visible. 

The least tensile strength at 1500 F out of a large 
number of commercially prepared samples was about 
70.000 psi. 


Fabrication 


S-816 has been fabricated by all usual processes, 
although, because of its greater initial strength and 
higher work hardening rate, ease of fabrication does 
not generally equal that of the chromium-nickel au- 
stenitic stainless steels. The reiatively high carbon 
content, compared to the ordinary stainless steels, 
makes some changes and greater care in welding 
necessary; nevertheless, arc welding and atomic hy- 
drogen welding are regularly done under production 
conditions. 

S-816 is best machined in the fully aged condition. 
It can be machined at 10 to 15 surface-feet per min. 
with high-speed tools and approximately 30 to 45 
surface-feet per min. with carbide tools. In the 
the alloy is most suscepti- 


iS 


solution treated condition, 

ble to work hardening. 
Commercial production has been limited to billets 

Sheet, 


and bars. strip, wire and welded tubing have 











been produced successfully in experimental quantities 

As a precision casting material, S-816 ranks among 
the superior alloys for high temperature service. Best 
results have been obtained when pouring tempera: 
ture and mold temperature together are held within 
rather narrow limits, as these determine cooling rate 
and consequently dendrite-compound-eutectic size and 
distribution. Fig. 5 shows the microstructure at 500 X 
of a cast rupture sample after 3719 hr. at 1500 F, 
20,000 psi. There seems to be some difference of 
opinion among various laboratories on the value of 
heat treating cast S-816. However, behavior has been 
good enough in the as-cast condition that heat treat 
ment is generally considered unnecessary. 

Rupture loads for cast S-816 at 1600 to 1800 F 
are included in Table VI as castings will probably 
find maximum utilization at temperatures higher than 
appears to be practicable for wrought materials. 


Applications 


While the military is continuing gas turbine and 
jet propulsion developments, the future peacetime aj 
plications for S-816 and similar elevated temperature, 
high strength alloys perhaps will be in ship, locom: 
tive, and central station gas turbine drives. Efficien 
of gas turbines being dependent on temperature 
operation, the need for alloys of high temperatu 
strength will continue to be of paramount importan: 
With presently available materials a favorable temp: 
ature-stress ratio can be maintained by design cont 
Under some circumstances, in multiple stage turbit 
alloys of strength less than that of S-816 can be « 
ployed, for example, Allegheny Metal S-590 (S-8 
with but 20% cobalt) and S-588 (cobalt-free 
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Rubber-Metal 
Composites 


URING THE LAST FIVE YEARS the useful applica- 
tions of rubber-metal combinations in the engi- 
neering field have enjoyed considerable impetus 
due to the large number of different synthetic rubbers 
or elastomers which have become available in large 
quantities. In addition to natural rubber and Neo- 
prene the following rubber-like materials have greatly 
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stimulated new applications and engineering concepts: 


Buna N 
Butyl Rubber 
Silicone Rubbers GR-S 
Vinyl Chloride Polyethylene 
Thiokol Liquid Polymers 


Vinylidene Chloride 
Vinyl Co-polymers 


When considering rubber-metal applications prob- 
ably the first consideration of the designer should be 
directed toward the type or characteristics of the 
rubber or rubber-like materials which are at his 
disposal. Prior to the war the qualities of natural 
rubber and Neoprene were well known and widely 
exploited in this field and need not be discussed 
detail. A brief review of the distinctive properties 
of the newer materials is necessary in order to de- 
termine the greater possibilities now open. 

The Buna N’s are characterized chiefly by their oil 
and solvent resistance which is generally much more 
effective than that of the Neoprene compounds. Ex- 
cellent resistance to petroleum products are obtain- 
able as well as vegetable and animal fats and oils. 
Solvent mixtures containing as much as 40 to 50% 
aromatics can be satisfactorily handled with no more 
than 15 to 20% volume swell. Contact with acetone, 
ketones and chlorinated solvents are generally detri- 
mental. Sunlight and ozone resistance are poor com- 
pared to Neoprene, but blends with certain vinyl 
compounds will greatly improve this deficiency. 

GR-S replaced most natural rubber with sasisfac- 
tory results, having about the same acid and alkali 
resistance and equally poor solvent and oil resistance. 
The continued use of GR-S will depend on the avail- 
ability of crude and the relative price of each. 

Butyl rubber usage has been restricted primarily to 
inner tubes with no major rubber-metal applications. 
However, its properties are such that applications will 
undoubtedly develop. Because of its high degree of 


unsaturation, Butyl vulcanizates are unusually resist- 
ant to natural or artificial aging, even in the presence 
of materials which actively catalyze the deterioration 
of natural rubber or GR-S. 


It is highly resistant to 
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most acids, alkalies and ozone and. 


although swollen 
by petroleum hydrocarbons, it is resistant to many 
animal and vegetable oils. For instance, it is more 
resistant to linseed oil than either Neoprene or the 
average Buna N compound. 

The Szicone rubbers are the newest of the s; 
thetics in the elastomer category : 


and are chiefly 
teresting from their remarkable ability to resist high 
temperatures. Excellent aging at temperatures from 
100 to 500 F have been recorded and it is antici 
pated that this property will permit many new artd 
interesting rubber-to-metal applications heretofore 
impossible in the high temperature field. These rub 
bers have only moderate resistance to oils and solvents 
with relatively poor tensile and elongation properties 
although constant improvement is being accomplish 
along these lines. 

The Vinyl materials are generally satisfactory in 
contact with acids and alkalies, have fair resistance 
to sunlight, and resist oxidation to a greater degre 
than natural rubber or GR-S. They can be formulated 
to stand up well against petroleum products, oils, et: 
but are limited for numerous applications because of 
their thermoplasticity. 

Polyethylene has not been utilized in metal com 
binations directly, but has many properties to warrant 
extensive research along these lines. It is superior to 
the rubbers in aging characteristics and resists almost 
all chemicals with the exception of hot aromatics 
It has been successfully used to carry concentrat 
nitric acid when fabricated into a removable cell 
bladder to prevent corrosive action of the acid in met 
containers. 

The liguid Thiokol polymers are interesting 
cause they can be converted to a rubber-like mater 
by . dipping or casting technique without press 
aad very low heat. Shrinkage is not a problem si 
the liquid is 100% converted with no solvents 
quired. Excellent solvent resistance is obtained 
though physical properties are poor in compari: 
with other synthetic rubbers. Applied internally 
the fill and drain method to riveted or otherw 
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bricated tanks, a 


good leak-proof and corrosion re- 


stant coating can be obtained 


What Metal with Which Compound? 


The second and equally important consideration of 
the designer must be directed toward the types of 
metals, alloys or other rigid materials that can be suc- 
cessfully combined with the desired rubber or rubber- 

ke compounds. Fortunately, increasing adaptation 

f light metals, powdered metals, plastics, etc., to new 
nd improved products has given the rubber industry 
N Opportunity to thoroughly explore the possibilities 
| bonding various types of rubber compounds to 
ese materials with highly satisfactory results. 

The earliest methods of bonding rubber to metal 
were limited to attachment by mechanical means of 

ne kind or another. In 1853 Charles Goodyear dis- 
closed bonding to metal through the medium of a 
ard rubber interface. This method was used for 

any years, the best example being the a 
f solid rubber tires to rims for automotive and i 
lustrial tire applications. Prior to the war, iiailnes 
on methods of obtaining adhesion for most molded 
oods items such as motor mounts, vibration damp- 
ners, wringer rolls, etc., centered largely around brass 
ited adhesion surfaces, with the result that rubber 
ilcanization was confined chiefly to brass plated 
teel, cast iron, brass, etc. 

Lack of industrial demands for a production method 
quiring adhesion to other than brass plated surfaces 
t molded goods confined the industry’s work in this 
eld to the laboratory. Here several different types 
adhesion methods were successfully developed for 

nding natural rubber and Neoprene to the lighter 
etals and plastics long before they came into wide 


idustrial and manufacturing use. However, war- 
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time changes in type of products, material substicu 
tions, aircraft demands and large volume requirements 
brought into production the laboratory methods of 
obtaining adhesion to these materials that could not 
be readily or economically brass plated. These war- 
time developments, along with prewar experience, 
have made it perfectly feasible and economical to get 
excellent adhesions of the various rubbers to alumi- 
num, carbon, die castings, powdered metals, plastics 
and many other materials. 

Outside of the molded goods field, parallel devel 
opments have been successfully translated into eco 
nomical means of production for the corrosion pro 
tection of storage tanks, mixing equipment, pipe 
lines, reaction vessels, filter plates, pumps, exhaust 
fans, and similar equipment. Although the large 
majority ot prewar units of these types used natural 
rubber, GR-S was successfully substituted during the 
war, and methods satisfactorily developed and proven 
for Buna N and certain vinyl compounds where 
their specific characteristics were required. Here also, 
almost all of the structural materials encountered in 
present day fabrication can be used as a base to ad- 
here the various rubbers or rubber-like materials now 
available. 

A knowledge of the methods of metal preparation, 
adhesive application, rubber preparation and vulcani- 
zation is also an important consideration. In general, 
it can be stated that the base material must be abso- 
lutely clean and free from all dirt, grease, oxides, scale 
and rust. Best adhesive results are obtained by proper 
roughening of the surface either by sand blast or 
appropriate pickling solution. The adhesive is then 
applied either by brush or spray and a drying time 
dependent upon the solvents present is required be- 
fore covering with rubber. Some adhesives necessi 
tate a moderate baking time to prevent flow from th¢ 
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interface when heat and pressure are applied for a 
molding operation. Vulcanization temperatures in a 
molding oper ation usually reach 300 F or more to 
effect curing in a minimum of time—thermoplastic 
compositions are not economically bonded to metal in 
a mold because of a prolonged time cycle caused by 
the necessity of cooling before release of pressure. 
With larger items such as tanks, storage vessels, etc., 
the rubber is calendered to the required thickness, 
applied over the adhesive by hand application and 
rolling, and vulcanized either with steam in an auto- 
clave or under hot water. Various modifications of 
these methods are, of course, possible such as hot air 
vulcanization, application of heat and pressure by 
one of several so-called airbag techniques, or, in the 
case of pre-vulcanized or thermoplastic materials, 
cementing both surfaces to be bonded, drying, reac- 
tivating the surfaces to be adhered with solvent and 
then joining the surfaces without heat. 

From the standpoint of the rubber technologist 
interested in rubber-metal combinations the greatest 
problem was the development of adhesives suitable 
for bonding the various elastomers to the different 
metals or plastics so that good bonds could be ob- 
tained under wide temperature conditions, solvent 
effects, etc. That this has been done is evidenced by 





the fact that a rubber-metal bond is no longer 
sidered worthy of the name unless integral adhesions 
are obtained under the desired operating conditions, 
Unfortunately, no single adhesive or procedure has 
been developed that is suitable for all elastomers, or 
even for any single elastomer to all the various types 
of materials to which a requirement for bonding 
might be desired. Suitable techniques are, however, 
available for almost any imaginative combination of 
materials that are produced in larger than pilot plant 
operations. 


Examples of Composites 


Typical example of adhering Buna N to aluminum 
is a small mounting for a helicopter. The adhesion is 
obtained by thoroughly cleaning the metal by sand 
blasting, then coating the adhesion surface with « 
thin coat of a phenolic type resin cement to which 
the rubber is vulcanized. 

Necessity for bonding rubber to carbon washers 
has developed on many occasions and is accomplished 
by cleansing the carbon through degreasing and then 
coating with a chlorinated rubber type cement 1t 
which a Neoprene compound is then simultaneous; 
vulcanized and bonded. 


Natural and Synthetic Rubbers and Rubber-Like Materials 











Neo- 
prene 


Natural 


Rubber 





Buna N 








Silicone 
Rubbers 


Butyl 
Rubber 


Liquid 
Thiokols 


Poly- 


GR-S ethylene 


Vinyls 








1.200- 
5.000 


1 OOO- 
2,500 


1 ,000- 
3.500 


Tensile 
Strength, psi. 














300- 
'0O 


300- 
SOO 


300- 
SOO 


Elongation—% 









Effect of 
Sunlight 


Poot Fair Poor 






Effect of 
Weak Acids 






Effect of 
Strong Acids 


Fair' 


Fair’ Fair 








Effect of 
Weak Alkalis 


















Effect of 
Strong Aikalis 


O.K. 


O.K. Fair 









Oil Resistance Poor O.K. O.K. 








Resistance to 
Aromatics 





Poor Poor Fair 























purpose 





1 OOO0- 
2,500 


O.K. 


Chief Uses or Corrosion) Good Oiland | Natural | Acid Good High Chemical Liquid 

Characteristics resistance, ageing, | solvent | rubber | resist- | ageing temper- | resist- appli- 
abrasion, | oil re- resist substi- | ance ature ance cation 
general sistance ance tute 


1,500- 
3000 


400- 
700 


2,000- 
5,000 


1,300- 
3.000 


300- 
800 


600- 
900 


150. 
500 


300- 
600 


LO0- 
300 


500- 


s00 500 






Slight 


Poor Slight Slight Slight Slight 









Fair’ O.K. Fair Fair O.K. 


O.K. O.K. O.K. O.K. 


O.K. 


Fair 


Poor O.K. Poor Fair (2%. 


O.K. be- 
low 50°C 


Poor Fair Poor Poor Fair 
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One of the important parts of vastly improved 
washing machines is a zinc die cast metal spline used 
in the washing machine gyrator. Operation of this 
part requires rubber covering which is provided by 
sand blasting the outer surfaces of the metal spline 
and then adhering with a chlorinated rubber type 
cement. Another use of chlorinated rubber type ce- 
ment is found in the manufacture of a bushing using 
a steel outer metal and powdered bronze inner metal. 
In applications of this type, it is necessary that all of 
the oil be removed from the bronze insert before the 
curing Operation. The oil can then be replaced. 

For lining tanks, pipes, covering exhaust fans, etc., 
special adhesives made by “cyclizing” or “chlorinating”’ 
natural rubber or certain synthetic rubbers are used. 
(hese adhesives can be considered thermosetting to 
the extent that they will give integral bonds at the 
temperatures to which the rubber covering itself can 
be recommended. 

Other typical examples of newly developed tech- 
liques are the bonding of Neoprene covered elec 
rically conductive rubber deicers for aircraft pro- 
ellers. Here the pre-vulcanized rubber unit is at- 
ached to the propeller with sufficient strength to hold 

p under the high centrifugal and abrasive forces 
hat are developed in this service. Pre-vulcanized 
3una N has been adhered to Lucite or Plexiglas with 
‘liobond cement to give peel strengths as high as 
'S to 30 Ib. per in. 

No attempt will be made to outline the bond 
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strengths that can be obtained by the various types of 
available rubbers since the pounds per sq. in. ob- 
tainable in tension or shear or the pounds per in. in a 
peel test could not be predicted without a complete 
description of the physical properties of the rubber 
compound itself. For example, a good adhesion with 
a tread stock type of natural rubber should approach 
or exceed 1000 psi. in tension whereas a pure gum 
adhesion would be considered satisfactory at around 
300 psi. In both cases the adhesive forces would 
exceed the cohesive forces, with failure substantially 
within the rubber. 

In general, it can be stated that all of the common 
metals are now generally acceptable as materials to 
which rubber can be adhered. Plated metals, with the 
exception of the proven brass plated type, are not 
conducive to good adhesion. It is, however, often 
possible to plate the metal after the rubber has been 
bonded. This method proved quite useful during the 
war in the manufacture of Navy parts on which 
cadmium plate was required. 

These new techniques open large fields to the de- 
sign engineer for using rubber in conjunction with 
his product. Rubber to mount machinery and acces- 
sories, rubber to isolate vibration, rubber covered 
rolls, rubber for abrasion and corrosion protection, 
rubber bearing cushions, bonded rubber bushings, 
electrically conductive rubber for heat applications 
and hundreds of other possibilities are daily becoming 
an actuality. 
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HERE IS A NEW APPRECIATION of old uses for hard 
chromium plate. By the late twenties and early 

thirties, all but a few of the present uses had been 
tested and applied with promising results; but many 
manufacturers did not fully appreciate the saving of 
time, labor and materials effected by hard chromium 
plate until the last few years. 

The term “hard chromium plate” has become so 
well established for distinguishing engineering appli- 
cations of electrodeposited chromium from decorative 
applications that we now use it without apologizing 
for its inexactness. However, the term “thick chro- 
mium plate” would be more appropriate. The ex- 
tremely thin chromium plate used for decorative 
purposes on consumer products serves as a nontarnish- 
ing outer coat for the underlying nickel and copper 
electrodeposits which prevent the steel basis metal 
from rusting. This decorative chromium plate is ac- 
tually just as hard as “hard chromium plate,” although 
it seems soft because it appears to be scratched with 
a knife. 

The research laboratories of United Chromium, 


Inc.. in 1932. prepared specimens of chromium plate 


} 


deposited under a wide range of conditions and de 


termined the hardness of each by moving it at a 


definite speed under a specially designed diamond 
point carrying a definite weight, and then measuring 


After 


the width of the scratch under the microscope 






Hard Chromium Plate and Its Uses 





testing a large number of specimens, it was cot 
cluded that all chromium deposits which come ou 
of the plating solution with a so-called “bright plate 
have the same hardness, equivalent to 1000 to 102 
Brinell. It was also found that on extended treatment: 
at temperatures above 550 F. the hardness of electri 
deposited chromium decreases and approaches that of 
cast chromium. 

The cross sections in Fig. 1 show the difference be 
tween decorative chromium plate and hard chromium 
plate. In the thin decorative chromium plate, (A 
the V-shaped notch is the cross section of a “scratch 
made by a knife. The chromium plate itself is not 
scratched, because it is harder than the steel knifé 
but it is pressed into the comparatively soft nickel 
plate lying beneath it, leaving a groove on the surface 
which looks like a scratch. The “hard chromiu: 
plate,” (B), is no harder, but is so thick that it 
not indented. 

When a shop worker or inspector tests a piece of 
chromium plated steel with a file to see if it is “har 
chrome” or “soft chrome,” he is really testing the 
comparative thickness of the chromium plate, as tl 
file appears to cut into a thin plate but slides oft 
thick plate. Actually, most hard chromium plate is 
the “bright-plate” type; that is, the surface of th¢ 
plate perfectly reproduces the surface of the steel bas 
metal. As all “bright-plate” has the same hardnes 
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{ard chromium plate, more properly 
“thick chromium plate’, has a wide 


variety of uses gained through its 0.90002 IN, CHROMIUM PLATE. / 
jumerous valuable characteristics. 0,0005 IN. NICKEL PLATE ———~ 


0.0005 IN. COPPER PLATE 


STEEL BASIS METAL 















Cie 
‘ WAAAY 


~ 


MAGNIFIED CROSS SECTION OF AVERAGE DECORATIVE CHROMIUM PLATE 


even when produced under widely varying conditions, 
there is no need for the user of hard chromium to test 
he hardness of the chromium plate. 

However, he should be sure that the chromium 
plate is thick enough to withstand the service condi- 
tions and that the steel basis metal is hard enough and 
strong enough to support the chromium plate without 
listorting under the service load. 

The relative hardness of the common metals is 
shown in Fig. 2. Moh’s Scale, being based on the 
tact that each metal can be scratched by the metal 
below it, indicates relative hardness but not the de- 
gree of hardness— for example, a metal registering 
3 on the scale may be several times as hard as a metal 
registering 7. According to Moh’s Scale and also ac- 
ording to other methods of measuring hardness, 
hromium is the hardest of the common metals. This 
hardness is largely responsible for the increased wear 

t chromium plated plug gages, drawing dies, print- 
ig rolls and other manufacturing equipment. 


Unusual Resistance to Corrosive Chemicals 


The hardness of chromium alone would not account 

its steadily increasing use as an industrial tool. 
} success is due to the unique combination of hard- 
‘$s with other properties such as corrosion resistance 
id low coefficient of friction. The chemical resistance 
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0.002 IN. CHROMIUM PLATE 


STEEL BASIS METAL 


BABBITT ON BABBITT 
STEEL ON STEEL 
STEEL ON BABBITT 
STEEL ON CHROMIUM 


CHROMIUM ON CHROMIUM 


LEAD 

TIN 
CADMIUM 
ZINC 

GOLD 
SILVER 
ALUMINUM 
COPPER 
NICKEL 
PLATINUM 
IRON 
COBALT 
TUNGSTEN 
CHROMIUM 
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MAGNIFIED CROSS SECTION OF AVERAGE HARD CHROMIUM PLATE 
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100,00 


55.56 


44.26 


29.44 


23.89 
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of chromium is illustrated in the following list. Ac- 


cording to tests made by Chromium Corp. of America 
chromium has excellent resistance to 10% 


; 


solutions 


of the listed chemicals (except where higher concen- 


trations are noted) at a temperature of 


about 55 F 


Chromium Has Excellent Resistance to These Chemicals 


Acid, Acetic 

Acid, Benzoic, sat. 
Acid, Butyri¢ 

Acid, Citric 

Acid, Hydrobromic 
Acid, Hydroiodic 
Acid, Lactic 

Acid, Nitric 

Acid, Nitric 100% 
Acid, Oleic 

Acid, Oxalic 

Acid, Palmitic 100% 
Acid, Phosphoric c.p. 
Acid, Phosphoric c.p. 85% 
Acid, Picric, sat 
Acid, Salicylic sat. 
Acid, Stearic 100% 
Acid, Tartaric 
Aluminum chloride 
Aluminum sulfate 
Ammonia 
Ammonium chloride 
Atmosphere 

Barium chloride 
Beer 

Benzyl! chloride, sat 
Benzyl chloride, 100% 


Calcium chloride 

Carbon dioxide 

Carbon disulfide, sat. 
Carbon tetrachloride, sat. 
Carbon tetrachloride, 100% 
Chlorine, dry 
Chlorobenzene, sat. and 100% 
Chloroform, sat. and 100% 
Copper sulfate 

Ferric chloride 

Ferrous chloride 

Glue 

Hydrogen sulfide, 100% 
Magnesium chloride 
Petroleum crude 

Phenol 

Printing ink 

Sodium carbonate 

Sodium chloride 

Sodium hydroxide 

Sodium sulfate 

Stannous chloride 

Sulfur, 100% 

Sulfur dioxide, 100% 
Sugar 

Zinc chloride 

Zinc sulfate 


These corrosion-resisting properties are of great 
value in any application, but are especially useful 
in the chemical, paper, and textile industries. As 
chromium is nontoxic, it makes an ideal coating fo: 
food-handling equipment. 


Low Coefficient of Friction 


Chromium has a slippery surface which not only 
permits it to slide freely against metals or othe: 
materials, but prevents solids and liquids from ad 
hering to it. The graph in Fig. 3 shows the com 
parative static friction between a number of metals 
including chromium. The low coefficient of friction 
makes chromium valuable for plating cutting tools 
to decrease the friction of the chip against the tools 
It also reduces friction and wear between piston rings 
and cylinders in gasoline engines and between plun 
gers or rams and their packing. 


Many Uses for Hard Chromium 


It is to be expected that many uses would be foun 
for an electrodeposited metal hz ving such a remark 
able combination of properties. The number of uses 
has steadily increased since Dr. Colin G. Fink invent« 
the process of commercial chromium plating in 192 
A number of new applications developed during ¢! 
war are still guarded as trade secrets.. Hard chromiu: 
is used in the manufacture of the machinery an 
equipment listed below. 
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Partial List of Machinery and Equipment 
Hard Chromium Plated 


plane parts Meat packing equipment 

romotive equipment Metalworking machinery 
Brewing apparatus Milling machinery 
Canning machinery Oil refining equipment 
Chemical equipment Packaging machinery 
Dairy equipment Paper mill machinery 
Dough molding machines Petroleum equipment 
Electric appliances Plastic molding machinery 
Engine parts Printing machinery 
Extruding equipment Pulp manufacturing 
Food products equipment equipment 
Glass manufacturing Refining apparatus 

equipment Rubber machinery 
Grinding machinery Sewing machine parts 
Machine parts Steel mill equipment 
Hydraulic machinery Sugar refining apparatus 
Laundry equipment Textile machinery 


In a bulletin published in 1942 by Chromium Corp. 
of America, a list of 163 industrial applications for 
hard chromium plate is given. The applications here 
listed are selected to illustrate the wide variety of 
parts plated with hard chromium. 


Partial List of Applications for Hard Chromium Plate 


irbors Evaporator tubes Plungers 
Bearings Filters Press plates 
Broaches Gages Printing rolls 
Calender rolls Gears Punches 
ams Graining rolls Rams 
Cheese screens Guides Reamers 
briquet rolls Hoppers Schreiner rolls 
ting rolls Kettles Scrapers 
Condenser tubes Knives Screen plates 
Crankshafts Leather press plates Shafts 
Cutters Mandrels Spindles 
Dies Mixers Suction box covers 
Doctor blades Molds Straightener rolls 
Drills Pans Taps 
Drying drums Pasteurizer coils Tensions 
Drying plates Photoengraved rolls Valves 
Embossing rolls Pistons Worms 


The proved advantage of using hard chromium 
plate is illustrated by a few definite cases discussed 
in the following paragraphs, giving actual figures 
iken from production records. 


(7a V@)4 


One of the earliest uses tor hard chromium plate 
was On gages. Hardness of the chromium increases 
resistance to wear, and the nonsticking property prac- 
tically eliminates picking up or seizing to the work. 
It is good practice to grind the gage undersize, plate 

with chromium oversize, and then grind and lap 
(0 size so that the gage can be worn below its toler- 

ice without exposing the steel. This procedure 
enables the gage to be worn out, stripped and re 
ated many times. 

According to numerous reports received over a 

riod of years, chromium plate increases the service 

of gages from three to several hundred times. 
large automobile manufacturer recently reported 
it the overall cost of chromium plated plug gages 

less than one-sixth that of unplated gages. The 
lowing figures are taken from the production rec 
is of this company. In one gaging operation, 
romium plate increased the number of holes gaged 

m 1,300 to 18,034 before the gage was worn be- 

the tolerance of 0.0005-in. In another case, un- 
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plated gages averaged 2,000 holes in aluminum and 
bronze while chromium plated gages averaged 20,000 
holes. There is one record where a single chromium 
plated gage outlasted fifty-four unplated gages. In a 
certain grinding operation, a chromium plated gage 
stood up 218 hr., whereas 4 hr. was formerly the limit. 


Cutting Tools 


Cutting tools are chromium plated not so much to 
take advantage of the hardness of chromium, as to 
make use of its slippery surface which enables chips 
to slide off freely, thus helping to prevent over- 
heating with its softening effect on the cutting edge. 
The property of chromium which prevents other 
materials from sticking or welding to it at high pres- 
sures and elevated temperatures is especially useful 
in cutting nonmetallic materials such as plastics, hard 
rubber and slate, and nonferrous metals such as brass 
and aluminum. 

The chromium plating of cutting tools has long 
been advocated by United Chromium, Inc. and prac- 
ticed for many years. This application of chromium 
plate grew slowly until the beginning of the war. 
The sudden increase in production of machined parts 
and the shortage of cutting tools focused attention 
on methods for getting greater production from each 
tool. As a result, the adoption of chromium plate 
on cutting tools was greatly accelerated. The increase 
in production is illustrated by data taken from factory 
records. 


Improved Production of Chromium Plated Cutting Tools 
Pieces per Grind 
Before After 
Tool Plating Plating 


0.136 in. dia. Reamer 87 335 
0.237 in. dia. Reamer 15 75 
0.327 in. dia. Reamer 12 70 
0.2770 in. dia. Twist Drill 45 80 
0.453 in. dia. Twist Drill 0 136 
0.165 in. thick T-Slot Cutter 15 250 
CT 9234A—Milling Cutter 200 600 
CT 9404/1—Milling Cutter 100 200 
0.290 in. dia. D Bit i-2 7~12 


Dies 


The combination of its hardness, low coefficient of 
friction and nongalling characteristics accounts for 
the use of hard chromium on a wide variety of metal 
drawing and forming dies. Manufacturers have found 
that hard chromium plate not only increases service 
life of their dies but improves the finish on their 
products. Data shows the effect on the service life of 
chromium plating dies for certain operations: 


Service Life of Chromium Plated Dies 
Service Ltfe 


Application Unblated Plated 


Blanking and Drawing 
Stainless Steel ......... 

Drawing 

Forging a Tube Thimble 

Forming 

Pressing Stainless Steel 


500 pieces 
+t, OOO pulls 
9,000 pieces 

300 per hr. 

25 pieces 


20,000 pieces 
75,000 pulls 
23,000 pieces 
7,000 per hr. 
250,000 pieces 


900 


Ring tor Coining Die 200,000 pieces 600,000 pie 
Shearing Laminations .. 50,000 pieces 391,250 pie 
Swedging Rivets 3,000 pieces 24,000 pie 


Swedging Wire i hr. 52 hr. 


Rolls and Drums 


A wide variety of rolls and drums used in th 
paper, textile, printing and other industries are chr 
mium plated. In many cases, the increased service 
life of the plated over the unplated rolls is not yer 
known because the plated rolls have not been te. 
moved from the machines since they were installed 
Other advantages of the plated rolls are that the stock 
does not adhere to them and they produce a finer 
finish on the product. The chromium plate improves 
the printing qualities of engraved printing rolls, and, 
when the designs show wear, replating restores th« 
original sharpness without re-engraving. The follow 
ing tables show comparative data on the service life 
of certain rolls used in the paper and textile indus 
tries and for the printing industry. 


Service Life of Chromium Plated Rolls in the 
Paper and Textile Industries 


Service Life 


Type of Roll Plated 


Calender 
Embossing ... 
Embossing .............. 57,000 pieces 
Schreiner 6 months 
Schreiner 200,000 yards 
Textile 200,000 yards 
Textile 75,000 yards 


Unplate d 


> to 3 weeks L 5 to 1 year 
5,000 reams 18,000 reams 
1,000,000 pieces 
5 to 4 years 
3,855,548 yards 
,200,000 yards 
8,000,000 yards 


Service Life of Chromium Plated Printing Rolls 


Service Life 


Application Unplated Plated 


5.000 25.000 
15,000 copies 
2,000,000 copies 
6,800 tons 
120,000 copies 
1,000,000 
300,000 pounds 


2,500 copies 
300,000 copies 
800 tons 
15,000 copies 
50,000 
50,000 pounds 


Intaglio 

Intaglio 

Oilcloth Printing .... 
Photogravure 
Postage Stamps 
Printing Roll 


Salvage 


Hard chromium is the “putting on” tool long in 
demand by machinists. Properly applied, it forms a 
perfect bond to the basis metal and its properties are 
such an improvement over those of the basis metal 
that the part after salvaging is better than when new 
A manufacturer of food products had several worn 
out steel shafts for centrifugal pumps salvaged b 
chromium plating. As the pumps were used for hand 
ling fluids containing vinegar, the steel shafts r 
quired replacement every few months. After chr 
mium plating, the shafts showed no signs of we: 
after five years. One plant salvaged several hundred 
cut and draw punches with off center punch bearing 
by grinding them oversize and then chromium platin; 
Another plant had just completed an order for 7! 
spindles when the specifications were changed 
larger diameter. These spindles were built up wit 
hard chromium and delivered without delay. 


MATERIALS & METHOD: 











Permanent Mold Gray Iron Castings 


LTHOUGH MANY OPERATIONS in sand Casting are 
difficult to mechanize, the number of machines 
available to the foundry is steadily increasing as 

the ingenuity of the machine designer and the process 
engineer attack the problem. Today, such machines 
as the sandslinger, the jolt-rollover, the squeezer, and 
thers, perform some one or occasionally several of 
the operations of making the mold from sand or other 
naterials. 

Much progress has also been made in mechanizing 
the casting process itself. The Foundry Div. of Eaton 
Manufacturing Co. has perfected and is using a ma- 
chine that produces gray iron castings in volume in 
mechanically operated metal molds without the ap- 
plication of pressure. Thus, it brings to the industry 
the advantages of machine production. Of even 
greater importance, however, is the fact that castings 
produced by this method are superior in several re- 
pects. These improvements are due to the rigidity 
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of permanent molds, the rapid extraction of heat from 
the castings, and the uniform temperature maintained 
throughout the mold during the solidification period. 

As a result, permanent mold gray iron castings 
possess a porous-free structure with sufficient density 
to hold liquids and gases under pressure in hydraulic 
and refrigeration units or to contain gasoline. In 
many cases, such castings have replaced brass and 
bronze satisfactorily. 

The absence of surface hardness and scale and the 
fine-grained, uniform structure of permanent mold 
gray iron Castings permits easier machining, higher 
cutting speeds and faster feeds. The saving in ma- 
chining has been estimated at as high as 15 to 20%. 
Increased dimensional accuracy also makes it possible 
to eliminate some machining operations. Growth 
and distortion are held to a minimum by the uni- 
formity of the metal, making more accurate machin- 
ing and fitting possible. The fine-grained structure 
permits surfacing to a mirror finish, if desired. 

The Eaton permanent mold machine which pro- 
duces these castings consists of 12 hollow arms 
mounted in circular fashion and so connected as to 
rotate about a central pipe which acts as a hub. At 
the extreme ends of each arm are inner and outer 
heads. One-half of a mold is attached to the outer 
head. The other half is fastened to the inner head, 
which is movable, being actuated by air cylinders to 
close, hold, and open the molds. Cooling air passes 
over both halves of the mold through the hollow 
arms and into the central pipe, where it is exhausted. 
On the heads are cams to control the acetylene gas 


flame that coats the mold with a carbon deposit and 
also to turn on and shut off an air current which 
cleans the molds of excess carbon and dirt as the ma- 
chine revolves. 

Two men are required in most operations, one to 
pour the metal, another to remove the finished cast- 
ings. If the part being cast requires a core, a third 
man is needed to place it. 

Molten metal is brought to the machine by travel- 
ling bull ladles, or by whatever other means is con- 
venient for the individual foundry. The rotatable 
ladle at the machine is filled from the larger ladle, 


pouring temperatures being held generally to about 
2400 to 2500 F. Operations at the machine are then 


ready to commence. 
The mold is poured from the rotatable ladle as the 


machine slowly revolves. Pouring should be don« 
directly into the down sprue, and any swirling motion 
of the liquid metal should be avoided as tending to 
trap air. The top face of the mold must be free from 
oxide or other foreign material, as this would tend + 
be carried into the mold. 

By the time the fifth arm passes the operator 
about 40 to 80 sec—the metal in the first mold hi 
solidified and cooled. Cams automatically trip th: 
air valve controlling the inner, movable head and it 
attached half of the mold. The mold is opened, an 
the casting, cooled evenly to about 700 to 800 F, 
removed by the operator at that station with a met 
hook. 

The remainder of the machine's cycle is concern¢ 
with the preparation of the mold for the next pou: 
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ing. The mold first passes in front of a jet of air that 
cleans the cavity of any loose particles of metal or 
other material. It then moves under a smoke hood, 

here acetylene burners deposit a coating of lamp 


Physical properties of Gray Iron cast in permanent molds 
are as follows: 





1.2 4n. 2.0 1n 














0.5 tn. 0.875 in. 
Tensile Strength, 
psi. 52,267 34,142 42.050 A Be So Bo. 
Tensile Modu- 
lus, psi. x 10° 19.53 17.57 13.60 11.98 
Brinell Hardness 197 18 180 170 
Compressive 
Strength, psi. 124:342 | 112,017 | 119,583 99,785 
lorsion, Yield 
Shear, psi. 3,160 19,208 20,205 
lorsion, Rupture 
Shear, psi. 13,750 12,186 36,4 
Torsion Modu- 
lus, psi. x 10° 7.435 6.747 6.310 
Transverse 
Breaking 
Load, lb. 606 1665 2670 8200 
[ransverse 
Deflection, in 0.178 0.166 0.283 0.240 
Modulus of Rup- 
ture, psi. 98.950 75.933 70,783 62.700 
Bending Modu- 
lus, psi. x 10° 19.60 16.94 14.38 14.8 
Endurance 
Limit, psi 32,000 20,000 19,500 | 13,500 
Heat-treated 
| Tensile 
| Strength, psi 82,433 530,250 38,788 | 32,242 
leat-treated 
Tensile 
Modulus x 10 19.20 17.40 13.3¢ 10.95 
Growth, increase 
in volume % 
per cycle 0.133 0.170 0.180 0.330 
CTOBER, 1946 





black over the faces of both halves of the mold. 
When the casting requires the use of cores, these are 
placed immediately after the mold leaves the smoke 
hood. The mold then closes automatically, and comes 
to the first station again, where another casting is 
poured. 

An electric motor driving a ring gear attached to 
the hub provides the power for rotating the machine 
Once started, the operation is continuous, although 
switches located near the operator make possible 
emergency stopping. A variable speed reducer on the 
motor permits any desired speed from one revolution 
in 2 min. to one revolution in 6 min. 

The speed at which the machine travels is set at 
such a rate that the molds, which have been preheated 
to about 700 F, will not cool below 600 to 800 F 
during the casting operation. When starting the 
machine, the cycle time should be reduced until the 
molds become heated slightly above 700 F in opera 
tion and then slowed down about 30 sec. per revolu- 
tion. This is usually the best speed. 

Proper control of temperature of the molds and 
through them of the castings is very important. Be- 
cause of the preheating of the molds, any excessive 
chilling of the castings is avoided. A rapid and uni- 
form withdrawal of heat is necessary so that the cast- 
ing can be removed from the mold within about 
| min. of the time of pouring. Such cooling is also 
necessary to obtain a uniform distribution of graphite 
in the casting. 

lo obtain sound castings, it is important that the 
charge of the cupola be so adjusted, along with the 
blast, that the metal at the spout have a temperature 
of about 2800 F and possess the following compo- 
sition: 


Total Carbon . 3.40 to 3.60 

Silicon iota 2.40 to 2.609% 
Manganese . 0.70 to 0.90% 
Phosphorus scien 0.30% max 


Sulphur 0.10% max 
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The carbon-silicon balance, and the values for 
carbon and silicon, are especially important in avoid- 
ing shrink spots on the face of the casting. 

Gray iron of this composition ordinarily has a 
tensile strength of about 20,000 psi. and possesses 
rather high graphitic carbon. When cast into perma- 
nent molds, however, the metal shows tensile strengths 
in the neighborhood of 30,000 to 40,000 psi., and 
strengths as high as 70,000 psi. have been obtained 
after heat treatment. Brinell hardness is in the 170 
to 205 range. As with all cast irons, section size has 
a bearing upon strength due to the finer division of 
the graphite in smaller sections. The size factor is not 
as pronounced in the case of permanent mold castings, 
however, because of the more uniform cooling rates 
maintained in the molds. 

Deflection under load is unusually high with the 
permanent mold gray iron castings. The smaller size 
of the graphite flakes in permanent mold castings 
makes them more amenable to heat treatment, as 
solution from the graphitic form occurs more readily. 

While permanent mold castings do not possess the 
hard scale ordinarily found on the surface of gray 
cast iron, an annealing is recommended to remove 
the strains associated with quick setting of the metal, 
and also to soften any small spots of white iron that 

may have resulted from improperly heated molds or 
from improper coating. An annealing cycle that has 
been proved adequate consists of: Heating to tem- 
perature of 1575 F in 114 hr.; holding at temperature 
for 20 min.; cooling in furnace in 1% hr. 

The molds themselves are made of heat resisting 
cast iron. They are made in four standard sizes, and 
are interchangeable. Sizes of castings are limited to 
12 in. in length or 12 in. in dia., or to 15 to 18 Ib. in 
weight. 

Design of castings to be produced by the Eaton 
permanent mold process is basically the same as for 
other types of molding, but differs in a few respects. 
First, it is important to the life of the mold that the 















casting cavity be as uniform as possible to permit eas, 
ejecting of the casting and to protect the mold from 
excessive wear. Second, the permanent mold shovw\d 
have a flat parting line. A small amount of taper or 
molding draft should be allowed from the parting 
line to the deeper area at the bottom of the mold 
cavity. 

The walls around the mold cavity must be of the 
proper thickness to permit rapid and uniform with. 
drawal of heat from the casting, since heat distribu- 
tion should be uniform throughout the mold if local- 
ized hot or cold spots are to be avoided and long 
mold life and.sound castings are to be obtained. A 
cavity backing of 34 in. to 114 in. is usual. 

To assist in heat dissipation, cooling pins about 
¥g-in. in dia. cover the back area of each half of the 
mold. Spacing of the pins is determined by actual 
experience, number and location being fixed by the 
need to keep the mold at even temperature. 

The down sprue usually divides the mold in the 
center, but offset sprues are sometimes used. At the 
bottom of the down sprue is the runner, in a hori. 
zontal plane, and usually extending practically across 
the face of the mold. A gate, of from 0.045 to 0.087 
in., connects the runner with the mold cavity. On 
cavity may be placed above another in a multiple 
mold, and the riser from the bottom cavity is the 
gate for the upper cavity. Risers, shrink bobs, and 
traps may be located above the top cavities. 

The top of the mold is divided into three sections, 
the center section forming a pouring basis, and the 
sections at either side serving as pools for the risers, 
The top is given a 5-deg. slant toward the center of 
the mold, and rims serve to retain the molten metal 
in each section. 

As the molds are not permeable, sufficient vent 
must be provided through core prints or in some 
other way when cores are used. One side of the core 
print should always face the open air. In exceptional 
cases relief cuts may be made across the face of the 
mold for gas relief; as these cuts tend to become filled 
with soot, they are a last resort only. When the core 
itself is well vented, and made with an open sand, 
no difficulty should arise. Vent plugs inserted in the 
mold cavity assist in permitting gases to escape. 

All twelve of the molds used on the machine can 
be different. The only requirement is that all molds 
on the machine at one time have the same cooling 
rate. 

To assure mold release, a double coating is applied 
before the mold is placed in operation, the first ap 
plication consisting of a refractory mrxture painted 
onto the inner surfaces of the mold. The mixture |s 
composed of fireclay suspended in sodium silicat 
Over this is applied a coating of lampblack which 1s 
removed automatically by the machine during eac! 
cycle of the molds. 

The molds are considered to have a life of from 
3000 to 10,000 pourings, if properly designed. 

Costs of producing castings by the Eaton pern 
nent mold method are competitive with sand castin 
when the number of parts is sufficient to justify 1 
investment in permanent molds. Five hundred pa: 
will usually warrant making permanent molds. 
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The Safe Handling of Solvents 


RGANIC SOLVENTS are widely used in metalwork- 
ing operations because of their volatility and 
dissolving power. These properties make them 

valuable as cleaning and degreasing agents, as the 

lid base for sprays, as thinners in paints and 

shes, and for similar purposes. If used improperly, 

vever, most solvents present a health or fire hazard, 
both. Of course, solvents are not the only po- 
tial source of illness in the metalworking plant. 
ess there is adequate planning for safety, illness 
also be caused by operations involving: lead, as 
es from the melt pot or as dust from buffing and 
ing dies; chromic acid in electroplating and 
lizing; welding fumes; cyanide compounds in 
heat treatment of metal surfaces; silica dust in 
| blasting; alkali liquids or mists in metal surface 
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cleaning and degreasing; acids in metal cleaning be- 
fore electroplating; and cutting oils in machine shop 
operations. 

All these operations can be conducted safely if the 
nroper controls are instituted. In the case of the 
organic solvents, a well-planned safety program con- 
sists of 


1. Indentification of hazardous operations. 
Analysis of the hazards. 
3. Engineering controls. 
i. Personal protection of employees 
Medical protection. 
6. Supervision. 
Employee education. 
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Metalworking operations that are likely to involve 
organic solvents include: spray painting, applica- 
tion of dopes and other finishing operations, assem- 
bly processes using rubber cement, degreasing, and 
other. miscellaneous cleaning operations. Commonly 
used organic solvents are gasoline, benzine, naphtha, 
petroleum ether, alcohol, benzene (benzol), acetone, 
and the chlorinated solvents (carbon tetrachloride, 
trichlorethylene, and perchlorethylene ). 


Analysis of the Hazards Involved 


Before the hazards of a solvent-using operation 
can be analyzed, it is necessary to have some knowl- 
edge of the hazardous properties of solvents. 

Organic solvents can cause illness either through 
inhalation of their vapors (vapor poisoning) or by 
contact with the skin (dermatitis). Because organic 
solvents are highly volatile, some vapors are likely to 
be present in the workroom atmosphere wherever 
there are solvent-using operations. Thus, workers 
regularly engaged in these operations may be ex- 
posed to the vapors regularly, sometimes daily for 
8-hr. periods. In low concentrations, such exposure 
is not hazardous and will not cause illness. While 
there is no fixed point at which the amount of vapor 
in the air becomes dangerous, the approximate limit 
has been determined for a number of the solvents. 
This limit, which is used primarily as a guide in 
obtaining safe working conditions, is known as the 
“maximuum allowable concentration,’ or M.AC., 
and is expressed as parts of vapor per million parts 
of air, by volume. 

Sometimes, as the result of accident, ignorance, or 
negligence, large amounts of vapor may be present. 
High concentrations, for even a short period of time, 
can cause acute illness or unconsciousness. If the ex- 
posure is sufficiently great or prolonged, severe or- 
ganic injury, and in some cases death, may occur. 
Ordinarily, however, prompt removal from the con- 
taminated atmosphere and immediate medical atten- 
tion leave the victim none the worse for his ex- 
perience. 

Chronic exposure—exposure over a_ protracted 
period of time to amounts of vapor not great enough 
to cause immediate discomfort but more than the 
M.A.C.—is the more difficult problem in industry 
since this type of exposure can result in serious in- 
jury before the cause is detected. Symptoms of chronic 
exposure are mild at first, usually headache, fatigue, 


nausea and intestinal, visual or mental disturbances 
If the operating condition is overlooked and exposure 
continues, the illness may become more severe, with 
resulting injury to the blood, liver, kidneys, or othe; 
organs. 

Solvents can also cause dematitis, or skin diff. 
culties, if they are in direct contact with the skin 
Such contact causes dryness, cracking, and easy sus. 
ceptibility to infection. 

With regard to the danger of fire in solvent-using 
operations, it is important to note that, of the or- 
ganic solvents commonly used in the metal industry 
only the chlorinated compounds are nonflammable 
The flammability of each solvent is a function of irs 
ignition temperature, flash point, volatility, and re 
lated properties. The Underwriters’ Laboratories has 
classified solvents according to their “flammabilir, 
rating.” Those with ratings above 40 are serious 
fire hazards. 

In view of these properties of organic solvents, 
analysis of the hazard accompanying a solvent-using 
process must include: The effect of the solvent on 
health, its effect on the skin, its M.A.C., flash point 
and flammability rating. This information can b¢ 
obtained from the manufacturers of solvents or fron 
industrial hygiene agencies. Properties of some of 
the more common organic solvents are listed in th 
following table: 

Flammable solvents are frequently mixed wit 
carbon tetrachloride or other chlorinated solvents t 
produce less flammable or nonflammable mixtures 
The proportion of chlorinated solvents which mus‘ 
be added to render a mixture nonflammable varies 
with the other constituents. An investigation by the 
United States Bureau of Mines has shown that, to be 
strictly nonflammable, gasoline must contain at leas 
58% carbon tetrachloride, and other hydrocarbons 
may require 60% or more. Some other flammabl 
liquids require 75° or more of carbon tetrachlorid 
to become nonflammable. 

Two important cautions must be observed in mak 
ing such mixtures. First, care should be taken that 
the volatilities of the components of the mixture ar 
not too different. For example, if a chlorinated sol 
vent is added to a flammable liquid which is much 
less volatile, the chlorinated solvent will evaporate 
more rapidly, changing the composition of the mix- 
ture and leaving the flammable residue. Similarly, if 
the flammable portion is more volatile than th 
chlorinated solvent, the vapors of the mixture maj 
be highly flammable, even though the body of the 
liquid is nonflammable. 

A second point of caution involves health hazards 
Where a mixture of solvents is used, the physiologi 
effects of each component must be considered 
establishing safety controls. 


Engineering Controls 


To prevent solvent illness, operations must 
designed so that workers will be subjected t 
smallest possible amount of solvent vapors du! 
regular operations, will be protected from accident 
exposure to high concentrations of vapors, and wi 
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vid direct contact of the solvent with the skin. 

The equipment which most closely fulfills these 
re juirements is, of course, that which keeps solvent 
bess entirely enclosed, and such equipment is 

ecommended wherever large-scale solvent operations 
are involved. For small-scale operations, using par- 
tially enclosed or open equipment, mechanical ven- 
rilation is ordinarily required for safety, unless the 
operation is very small and in a room with adequate 
natural ventilation. The Industrial Hygiene Code of 
the American Foundrymen’s Assn. requires mechan- 
ical exhaust ventilation unless the degreasing machine 
or tank has a cross-section of less than 5 sq. ft. and 
is located in a room of more than 4,000 cu. ft. 

Since most solvent vapors are quite heavy, down- 
draft ventilation, designed to draw the vapors away 
from, but not past, the breathing area, is required. 
For degreasing tanks, slot-type lateral exhausts are 
used along one or both long sides of the tank at the 
upper edge. For spray booths in which large objects 
are being sprayed, down-draft exhaust ventilation 
through a grid-type floor is recommended. Small ob- 
jects can be cleaned or sprayed in hoods or small 
booths, with the operator remaining on the outside, 
f the ventilation is adequate to protect the breathing 
area. Water-soluble vapors can be removed by means 
f a water-wash. 

Where ventilating systems are to be installed, 
is advisable to consult a ventilating engineer. Many 
state agencies can also be helpful in this connection. 
In New York State, for instance, the Plan Examina- 
tion Office of the Div. of Industrial Hygiene, De- 
partment of Labor, passes on all plans for the removal 
of air contaminants. 

Not only installation, but also operation, must be 
irried out according to the directions of the engi- 
neer. In many cases, adequate equipment fails be- 
Mechanical ventilating 
systems are carefully designed for specific conditions 
nd changing these conditions might cancel the ef- 
tectiveness of the equipment. Thus, turning on fans, 
opening windows, moving equipment, etc., 


use Operations are incorrect. 


can cause 
serious solvent vapor difficulties in an otherwise well- 
equipped department. Similarly, in the handling of 
legreasing equipment, it is essential that the operator 
follow the directions of the manufacturer concerning 
' the load, the rate at which parts are passed through 
he machine, the time permitted for degreasing, the 
por level maintained, etc. 
[The adequacy of a ventilating system can be 
cked by analysis of the workroom air. Chemists, 
industrial hygienists, or others experienced in air 
lysis can be employed to provide a periodic report 
the vapor content of the workroom atmosphere, 
especially near dangerous spots, such as spray booths 
| degreasing tanks. 
Enclosed processes which provide for mechanical 
try and exit of the treated parts not only protect 
rkers from solvent vapors but also minimize the 
ger of dermatitis. For other types of operations, 
S important to arrange procedures so that parts 
not handled while wet. Otherwise, special pro- 


ive equipment must be provided for operators. 
ventilating 


Where flammable solvents are used. 
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equipment must be of the proper fire-safe design. 
In addition, special precautions are essential to min- 
imize the danger of fires, as follows: 


|. All flames, smoking, and so on, must be elim- 

inated. 

All sources of sparks must be removed. Rub- 

ber-soled shoes should be used, and fan blades 

and tools should be of nonferrous materials. 

3. In spray booths, the booth, floor, baffles and all 
other parts of the system must be constructed 
of fire-resistant materials. 

i. Surfaces of walls, and so on, should be smooth 
to facilitate routine cleaning. 

5. All electric lights, wiring and other electrical 
equipment must meet the requirements of the 
National Electric Code. 

6. All equipment for handling flammable solvents, 

including funnels and portable containers when 

the latter are being filled or emptied, should be 
electrically grounded. 

Main supplies of solvents should be stored in 

a fireproof storage building, and all mixing 

should be done in this building. 

8. Fire extinguishers, of types approved by the 
Underwriters’ Laboratories or Factory Mutual 
Laboratories for the class of hazard concerned, 
should be provided as protection against incip- 
ient fires. Built-in fire extinguishing equip- 
ment may be needed to safeguard specific haz- 
ards of some size, such as degreasing tanks, as 
well as to afford general building protection. 


Personal Protection 


To protect operators directly engaged in solvent- 
using processes, it is often necessary to supply per- 
sonal protective equipment, including respirators, 
protective clothing and creams. Such personal protec- 
tive equipment should not, however, be used as a 
substitute for adequate engineering controls. 

Respirators may be needed as additional protection 
even where mechanical ventilation is provided, as in 
the case of spray booth operations. Or they may be 
employed for small solvent-using processes, like spot 
cleaning, which cannot easily be provided with me- 
chanical ventilation. Respirators are of the utmost 
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conveyor protects the worker from exposure to 


The conveyor carries the cylinder head into and 
soivent 


importance where workers are to be exposed to high 
concentrations of vapors, even for short periods, as 
in tank cleaning. 

Respirators are of three general types: the “gas 
mask,” which filters the solvent vapors from the air 
through a canister; the “supplied air” type, which 
supplies air from an outside source through a hose 
line; and the “self-contained” type, which carries its 
own oxygen supply. 

The gas mask may be used where the vapor con- 


centration is not above 2%. However, it is important 
that the filtering substance in the canister be of the 
proper type to remove organic solvents, and that the 
canister be replaced as soon as its filtering power 
becomes questionable. A supplied air respirator, 
equipped with a l-in. hose, is recommended where 
there is high concentration of vapor. The inlet to 
the hose must be in an uncontaminated area, and if 
the hose is longer than 25 ft. a manually operated 
blower should be provided. In some operations, such 
as spray painting, a source of compressed air, which 
can be used to supply the respirator, may be avail. 
able. In this case, the air is supplied through a small 
diameter (¥2-in.) hose. But because there is danger 
of failure of the compressed air supply, such respir- 
ators are unsafe to use where rapid escape is not 
possible, as in tank cleaning. 

For tank cleaning, in addition to respirators, it is 
essential that a life line and watchers be provided. 

The self-contained respirator should be used only 
by men trained in the proper technique and ordi- 
narily is limited to emergency rescue work. 

Information about the type of respirator required 
for any solvent operation can be obtained from the 
U. S. Bureau of Mines, and only respirators bearing 
the approval of this agency should be used. 

To prevent dermatitis, where hand dipping opera 
tions cannot be avoided, appropriate gloves and 
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Solvent M.A.C.* (P.P.M.) 


Underwriters’ Laboratories 


Flammability Rating Flash Pt. (F) 





Acetone 


Amy! alcohol 

Amy! acetate 
Benzene (benzol) 
Benzine and gasoline 
Buty! alcohol 
Butyl acetate 
Carbon disulfide 
Carbon tetrachloride 


(secondary ) 


200 (Cal., Colo.) 


400 

100 (A.S.A. ) 
1,000* * 

100 (Cal.) 

400 (Cal., Mass.) 
20 (A,S.A.) 
100 


90 
35-40 
55-60 
95-100 
95-100 


55-60 
110 
0 


0 
114 


4 
0 
R? 
72 
—22 
None 


Cyclohexane 
Cyclohexanol 
Dichlorethylene 
Diethylcellosolve 
Ethyl acetate 
Ethyl alcohol 
Ethyl ether 
Ethylene dichloride 
Isopropyl! alcohol 
Kerosene 

Methyl acetate 
Methyl alcohol 
Stoddard’s Solvent 
Tetrachlorethane 
Tetrachlorethylene 
Toluene 
Trichlorethylene 
Turpentine 
Xylene 





(Cal., Colo.) 
(Cal., Mass. ) 


1 

154 

57 

95 

24 

55 

-49 

58 

59 
100-165 
14 

52 
100-110 


70 
100 


55-60 
40 


70 
30-40 
0 

0 
75-80 
1-2 


40-50 
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aprons must be provided. For spraying, etc., where 
solvent may contact the face or neck, protective 
creams are helpful. Since these creams are water- 
soluble, they must be renewed after washing. The 
appropriate type of clothing and cream can be rec- 
ommended by the manufacturers of these products. 

Personal cleanliness is a most important factor in 
preventing or minimizing dermatitis. An adequate 
washroom provided with soaps and lubricating creams 
should be available for employees, and they should 
be encouraged to wash thoroughly and change cloth- 
ing at the end of the work day. 


Medical Protection 


For plants using organic solvents, a complete health 
program would include preplacement medical ex- 
aminations, routine medical examinations, and a first 
aid room with a nurse or physician in attendance. 

Certain individuals—alcoholics and those with 
anemia, liver or kidney diseases—are especially sus- 
ceptible to solvent illness and should not be permitted 
to work with these liquids. Similarly, some person 
may be allergic to a particular solvent, readily de- 
veloping dermatitis. The preplacement examination 
can protect both management and employees by dis- 
covering such persons before they are assigned to 
solvent operations. 

Regular medical examinations permit early detec- 
tion of solvent illness, which might otherwise be 
overlooked or mistaken for some other difficulty, such 
as an intestinal upset. In this way, the individual 
is protected from more serious illness, and possible 
inadequacy of protective equipment can be corrected 
before other employees become ill. 

Prompt medical attention is especially valuable in 
the case of dermatitis, since early cases can frequently 
be treated while the individual continues to work. 
On the other hand, neglected cases of skin disease 
may require the patient to be absent until the con- 
dition clears up. 

A first aid room, attended by a nurse or physician, 
can provide necessary emergency treatment in cases 
of acute solvent poisoning, and also encourages em- 
ployees to report early symptoms of illness, thus over- 
coming a tendency to ignore mild symptoms until 
serious complications develop. 

In case of an accident in the solvent department, 
the physician or nurse should be notified immediately. 
For plants which do not maintain a medical depart- 
ment, recommended procedure in case of solvent ac- 
cidents is as follows: 

If a man is exposed to high concentrations of 
vapors, so that he becomes unconscious, or feels 
acutely ill, he should be removed to fresh air and a 
physician called immediately. Never give alcohol 

) anyone suffering from exposure to a solvent. 

If solvent is swallowed, the individual should be 
made to vomit, and then sent to a physician. 

If solvent gets into the eyes, they should be thor- 

ghly washed with water, and then with several 

ops of clean olive, mineral or castor oil. 

If an appreciable quantity of solvent is spilled on 

iprotected skin, it should be washed immediately, 
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then covered with lubricating cream. 

If solvent is spilled on clothing which is not sol- 
vent-resistant, the clothing should be removed at once, 
allowed to dry where no one will be exposed to the 
vapors, and not worn again until it is entirely free 
of the odor of solvent. 

If a man in the solvent-using department com- 
plains of nausea or other signs of vapor poisoning, 
or of skin irritation, he should be sent to a physician, 
who shoyld be advised of the type of solvents used 
in the department. 


Supervision 


The key to the success of any safety program 1s 
adequate supervision. In addition to over-all super- 
vision which coordinates the various parts of the 
safety program, it is important to have some super- 
vision at a level where close contact with the men is 
maintained. 

It has been found advisable in many plants to 
assign responsibility for each aspect of the safety 
program to an individual in the department involved. 
Thus, the correct operation of the degreasing ma- 
chine, its inspection, etc., is assigned to a single 
operator. The turning on of ventilation, inspection 
for leaks, etc., is the responsibility of another indi- 
vidual in the department. The observation of fire 
safety rules, inspection of fire extinguishers, etc., are 
made the specific responsibility of some member of 
the supervisory staff. The use of respirators and other 
safety equipment is also carefully supervised, with 
one person in charge of their distribution, storage, 
inspection, repair, etc. 

The foremen in direct contact with the men in the 
solvent departments should be watchful of early 
symptoms of illness or skin irritation among the men, 
and should be especially on the alert with new em- 
ployees. 





Employee Education 


Active cooperation of the workers in support of 
the safety program is another important element in 
assuring its success. Cooperation can be stimulated 
by giving the men an understanding of the hazards 
they face and an opportunity to participate actively 
in certain parts of the program, as in fire brigades, in 
practice emergency rescue work, etc. 

Emphasis should be placed on the importance of 
using protective equipment properly, reporting signs 
of equipment failure promptly, reporting early symp- 
toms of illness, and observing recommended rules of 
cleanliness and diet. Special emphasis should be 
placed on the fact that the drinking of alcohol shortly 
before working on solvent operations may predis- 
pose the individual to solvent illness. 

The education of management and the supervisory 
staff, whose job it is to institute and maintain the 
program, should not be neglected. An effort should 
be made by these groups to keep abreast of the 
most recent information on industrial safety, as sup- 
plied by the manufacturers of solvents and various 
public health agencies. 
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n this conveyorized set 
one operator loads 
parts which are finished b 
automatic spray gun, th 
carried through the infr 
red oven and on to t 
other operator, who u 
loads. (Courtesy: C. M. Ha 
Lamp Co.) 


Drying Industrial Finishes on Metals 


Introduction 


HICH PROCESS IS BEST for drying, curing and 

baking industrial finishes—infra-red radiant heat- 

ing or convection heating? In recent years the 
pros and cons of this question have been widely dis- 
cussed. Although the proponents of each of the 
methods sometimes claim unequivocally that their 
particular process is best, this is not the answer. The 
answer is that neither process is a panacea for all 
finish curing problems. Each has certain limitations 
and capabilities which define the limits of its use- 
fulness and determine its best applications. It is the 
purpose in this two-part article to impartially discuss 
the principles of operation, the characteristics, and 
the capabilities and limitations of each, and in this 
way attempt to outline the field of applications for 
which each appears to be best suited. The first install- 
ment will cover the infra-red radiant heating process; 


the second part, to appear in a future issue, will dis- 
cuss the convection heating method. 

Industrial finishes on metals cure by: (1) evapora- 
tion of solvents in the finish; (2) polymerization 


This, the first of two articles on 
heating methods for curing indus- 
trial finishes, discusses the pros 
and the cons of infra-red heating. 
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(solidification by a chemical reaction in which the 
molecules “grow-together”), or, (3) oxidation of 
certain ingredients in the finish. Often more than 
one curing action is involved. The curing action for 
any particular finish depends on its nature and for- 
mulation. 

In general, assuming an adequate fresh air supply 
to carry off the vapors from the paint and to provide 
oxygen for any chemical reaction, the curing time 
decreases with an increase in temperature. Although 
the drying of paints which cure by natural oxidation 
(air drying) cannot be appreciably accelerated beyond 
a certain point by the application of heat, the curing 
cycle of paints which cure by evaporation and/or 
polymerization can be considerably shortened. 

So the curing of finishes on metal is almost directly 
dependent upon application of heat to parts being 
finished. Application of heat to industrial finishes is 
a matter of heat transfer. There are three ways of ac- 
complishing this: conduction, where heat is trans- 
ferred from the hot part of a body to the colder parts 
of the same body; convection, where heat is trans- 
ferred by mixing a heated portion of a liquid or gas 
with a colder portion; and, radiation, where a hot 
body emits heat in the form of radiant energy in all 
directions. The length of the curing cycle depends 


upon the quantity of heat furnished to and absorbed 
by the piece and the finish in a given time regardless 
of the heat transfer method involved. There is no 
difference in a unit of heat supplied by any one of 
the three different methods. 

Any discussion of the methods and processes avail- 
able for efficiently accomplishing the necessary heat 
transfer in order to cure, or bake industrial finishes 
on metals involves the consideration of many different 
factors. In general the major factors to consider in- 
clude: (1) The types of finishes, and the colors which 
can be cured; (2) the quality of the cured finish; 
(3) the speed of the process; (4) the sizes, shapes 
and thicknesses of parts which can be handled; (5) 
space requirements; (6) flexibility; (7) working con- 
ditions; (8) unit costs. Each finishing job is different 
and has its special set of requirements to determine 
which of these factors must be considered, and which 
is most important. Each application must be con- 
sidered individually in light of its particular cir- 
cumstances. 

In the discussions of the two heating methods 
which will follow—infra-red radiant heating in this 
issue and convection heating methods in a later issue 
—the major factors listed above will be the basis on 
which the methods will be described. 


The Infra-Red Radiant Heating Method 


Infra-red radiant heating is accomplished by trans- 
mitting energy to the object by means of infra-red 
electromagnetic waves or rays. At the object a portion 
of the energy is converted into heat. Infra-red rays, 
whose properties are similar to those of light rays, 
occur in the electromagnetic spectrum between light 
rays and outer band of radio waves. 

In the use of infra-red energy to cure and bake in- 

dustrial finishes, radiation is the primary method of 
heat transfer. However, both conduction and convec- 
tion also play a part in the heating operation. When 
infra-red radiation strikes a body, part of the rays 
may be reflected, part may be transmitted unchanged 
through the body, and part may be absorbed: and 
transferred into heat. The amount of the energy 
which is absorbed and transferred to heat depends 
upon the density of the body, the surface conditions 
such as smoothness, reflectivity, and color, and the 
rea or angle of exposure to the rays. For example, 
nfra-red on a white object will not create as much 
heat as on a dark object; a body of steel will get much 
otter than a body of cork. 
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This heat which is created by the infra-red energy 
is distributed chiefly in two ways. Part of the heat is 
radiated from the surface of the object and part is 
transferred by conduction through the mass of the 
object at a rate governed by the thermal conductivity 
of the material. If the finish is transparent to the rays, 
the wet paint film covering a piece of metal offers 
less resistance than the metal surface to the travel of 
the rays. Hence, some of the rays penetrate the film, 
hit the metal surface. The surface heat thus created 
raises the temperature of the paint to accelerate cur- 
ing. At the same time heat is transferred through 
the metal by conduction to the other surfaces where 
the temperature rise will also accelerate the curing of 
any finishes present. 

The intensity of infra-red radiation on an object is 
governed by the amount of radiation given off at the 
source and the distance of the object from the source. 
The intensity of radiation varies inversely as the 
square of the distance from the source. The intensity 
at the source is governed by the watt input into the 
lamp. 
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The original source of infra-red energy was from 
lamps built with open type, gold-plated reflectors 
With this type of unit, around 97% of the infra-red 
energy striking the reflectors was reflected. However, 
efficiency dropped off rapidly, because with use the 
gold tarnished and alloyed with the base metal of the 
reflector. 

In the early ‘40's a more satisfactory lamp, the R-40 
type, was developed. This is a self-contained unit in 
which the inner surface of the bulb, covered with 
vaporized aluminum, serves as the reflector. Thus, 
efhciency of the lamp remains almost constant 
throughout its life. 

There are two designs of the R-40 type lamp. One 
has a tungsten filament and the bulb is filled with an 
inert gas. The other has a carbon filament and the 
interior of the lamp is a vacuum. The former is pre- 
ferred. With tungsten, higher operating filament tem- 
peratures (around 5000 F) are possible resulting in 
a more rapid heat transfer. Carbon sublimates more 
rapidly than tungsten and causes an earlier blacken- 
ing of the bulb. With the tungsten type lamp the 
efhciency (ratio of radiant energy output per watt 
input) is 99% after 1000 hr. as compared to 95% 
with the carbon type. 

Although electric lamps are most commonly used 
for infra-red heating, a method of producing infra- 
red energy with a radiant ceramic gas burner has been 
recently developed. Here, a ceramic cup is heated by 
a gas-air flame to between 1700 and 2000 F. The 
ceramic cup becomes incandescent and gives off infra- 
red energy 


Process Design Considerations 


In the curing or baking of industrial finishes on 
metal it is obviously desirable to heat the finish to the 


Automobile radiators are cured 
in about 3 min. in this infra- 
red oven through which the 
conveyor travels at a rate of 
10 ft. per min Courtesy: 6.™ 


baking temperature as quickly and uniformly as pos 
sible. The infra-red radiant heating process is 1 

herently a rapid heating method, but it is not, in itself, 
a very uniform heating method. Besides this, elec- 
tricity is still, in most cases, higher in cost than other 
common sources of heat energy. Therefore, achieving 
the optimum use of the process is a matter of prudent 
design and engineering. 

The earliest infra-red installations for curing fin- 
ishes consisted of merely an assembly of lamps in an 
open space. Indeed, this type of installation is still 
common, and may or may not be satisfactory depend 
ing upon Circumstances in each particular case. For 
example, where a highly portable unit is desired, 
open bank installation is often quite satisfactory. 

Open-bank set-ups, however, have certain short 
comings. Without forced circulation of air and ven 
tilation there will be some stratification in tempera- 
ture which results in non-uniform heating. Lower 
portions of work passing through the unit will be at 
a lower temperature than the areas higher up. In 
addition, without ventilation there is no means of 
eliminating fumes and volatiles evaporated from the 
paint during curing. 

The rate of temperature rise as well as\ the final 
temperature in a part depends to an appreciable de- 
gree on the temperature of the air surrounding it 

(ambient air temperature). Because of this, it is 
obvious that in an open-bank installation with cold 
air constantly entering the area, thermal efficiency 
will be low. Absence of an insulated enclosure 
retain heat energy also results in high heat loss an 
consequent low thermal efficiency. 

In the most modern infra-red oven designs thes 

undesirable factors have been considered aa Ce 
fend by enclosing lamps in an insulated oven. |] 
many of oven designs both radiant and convectio 
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Stainless steel caps are joined 
to ice cream cabinets by use 
of rubber cement which is 
plasticized at 250 F in infra- 
red ovens in 5 min. (Courtesy: 


M. Hall Lamp 


heating principles are used to advantage. The infra- 
red source is applied to secure maximum rate of 
temperature rise, while convection heating is used to 
assure uniform heating and at the same time increase 
thermal efficiency by recirculating heated air through 
the oven. In some installations where radiant energy 
is not sufficient to heat the surrounding air as well as 
the parts, additional heat sources such as gas are used. 
This is particularly true in cases where large amounts 
of solvents or vapors must be exhausted. 

Another recent improvement has been the intro- 
duction of multiple zone ovens. These multiple zone 
ovens involve a mihimum of two zones, the mass 
heating zone and the holding zone. In the mass heat- 
ing zone the part on which the finish has been ap- 
plied is raised to the desired curing or baking tem- 
perature in the shortest possible period by infra-red 
radiant heating. In the holding zone, only sufficient 
heat energy is supplied to the work to hold the tem- 
perature attained in the mass heating zone. For ex- 
ample, in the baking of a black enamel on a cold 
rolled:steel panel 0.031-in. thick, the full baking tem- 
perature of 350 F is achieved in 2 min.-using 375- 
watt R-40 tungsten filament lamps in the first zone. 
To maintain this temperature for the duration of the 
baking cycle only 250-watt R-40 lamps are required 
in the holding zone. 

Actually, infra-red ovens can be designed with any 
number and type of zones to satisfy the particular 
needs of a job. Installations with four zones are 
common and can be used to advantage for curing syn- 
thetic enamel on metal parts. A four-zone oven usu- 
lly includes a pre-heating zone which utilizes hot 
reciaculated air to preheat the work and partially boil 
off highly volatile solvents. The second zone may be 
the mass heating zone where the work is brought up 
tO temperature; the third section is a holding zone. 
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The last section in a typical installation would be the 
retention zone with no lamps and with the residual 
heat of the work and surrounding heat air used to 
complete the curing cycle. 


Parts Determine Installation Type 


Like any industrial process involving heat or tem- 
peratures, design of an infra-red heating installation is 
largely governed by the end product. A finish is for- 
mulated to be cured or baked at a given temperature 
(or range of temperature) for a definite time. In 
infra-red installations this is achieved primarily by 
controlling intensity of the infra-red source and the 
time the finish is subjected to radiation.. The ideal 
installation is one in which there is one type finish 
and one thickness to be processed. However, most 
installations are not that simple, but must be able to 
handle different kinds of parts each having a different 
finish and section thickness as well as a different shape. 
These changes are taken care of by varying wattage 
of the lamps (and diameters of the reflectors, if 
separate) and increasing or decreasing conveyor speed. 
In some cases where different heat densities are re- 
quired on the same finish, the several heat densities 
are achieved by zoning the oven. For example, cer- 
tain types of wrinkle finishes require a low tempera- 
ture until the wrinkle pattern is set or formed. In 
such cases the first portion of the oven would be 
equipped with low-wattage lamps to provide neces- 
sary low temperature; the last portion would have 
high wattage lamps to provide the higher temperature 
zone to complete the baking cycle. 

Since the infra-red process is a high speed method 
of heating, it is a generally accepted fact that any 
system in which it is used as the heat source should 
be conveyorized. There are some applications where 
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a batch system is applicable, but in most cases the 
use of infra-red is not justified where the material 
cannot be handled by conveyor means. 

To summarize briefly, tor optimum use of the 
infra-red radiant heating method in curing or baking 
industrial finishes, ovens should have the following 
design features: 

1. Be entirely enclosed and adequately insulated for 
heat conservation 

2. exhaust facilities to remove volatile products 
released from the finishes 

3. possess a controlled atmosphere to prevent tem- 
perature stratification and provide ambient air tem- 
peratures approaching those of the parts 

4. be zoned and the various zones supplied wirh 
recirculated heated air wherever applicable 

5. be conveyorized. 


Capabilities and Limitations 

The principal advantage of infra-red radiant heat- 
ing is its ability to concentrate heat directly on the 
part and finish being cured or baked. Thus, the part 
is rapidly heated up to the curing or baking tempera- 
ture. This makes possible shorter baking, curing or 
drying cycles which in many cases means faster or 
increased production. It may also permit the use of 
smaller sized ovens and thus reduce initial cost and 
decrease space requirements. However, it must be 
kept in mind that in many localities electricity is an 
expensive item, so shortening of the finishing cycle 
must be sufficient to justify the high heating cost of 
electrical energy. 

In some applications radiant heating does a better 
quality job. In the finishing of some products a cir- 
culating atmosphere might set up internal heat stresses 
and cause distortion, compression or otherwise damage 
the parts. For example, the use of infra-red is ad- 
vantageous on products with thin webs to avoid curl- 
ing of the webs. Radiant heat also eleminates to a 
large degree case hardening of finishes. 

Assuming a properly designed and engineered in- 
stallation the radiant heating method has flexibility 
and good control. An installation at the C. M. Hall 
Lamp plant illustrates this. Here a variety of metal 
housings are processed through a 27-ft. long oven. 
A 6-branch distribution panel makes possible a range 
of 15144-Kw minimum to a maximum of 95-Kw. In- 
tensity of radiant heat is varied within this range 
depending upon such factors as color, size, and type 
of finish of the product to be processed. 

The type of finish is an important factor in the 
consideration of infra-red radiant heating. Not all 
types of industrial finishes are suitable for curing or 
baking with this process. In general, curing of finishes 
that utilize an oxidation reaction cannot be accel- 
erated sufficiently to warrant the adoption of infra- 
red. Those finishes that cure primarily by poly- 
merization or by evaporation are generally suitable 
to the infra-red process. For example, many of the 
synthetics cure through polymerization and are well 
adapted to short-cycle curing. 

Color of finish is another important consideration. 
Careful attention is required because rapid heating 
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provided by infra-red easily can cause overheating 
with consequent discoloration. In all cases it is im. 
portant to have the finish formulated specifically fo, 
infra-red curing. 

Multicolored finishes on the same part are usually 
difficult to handle satisfactorily. For example, the 
dark finish on a part will heat faster and reach a higher 
end temperature than a lighter portion. In such a 
situation there is danger of not obtaining the proper 
range of curing or baking temperatures for the dif- 
ferent colored finishes. Special formulation of varied. 
color paints is sometimes possible to equalize curing 
temperatures. In other cases difference in wall thick- 
nesses may tend to equalize the inherent temperature 
differences caused by the different colors. However, 
in general, the infra-red process is not applicable to 
multicolored objects. 

Since infra-red energy distribution is subject to 
most of the laws that control light, its use is influenced 
by such things as the surface conditions, and the sha 
and dimensions of products being processed. All fac- 
tors must be analyzed when considering the possible 
applications of infra-red radiant heating. Finishes on 
metals with a high surface luster, such as many of 
the copper alloys, magnesium, silver, gold, and alumi- 
num (in some cases), are not so successfully cured by 
infra-red as are such materials as steel or iron where 
the surface is dull and the reflectivity is relatively 
low. 

Infra-red radiant heating is most suitable for cur- 
ing finishes on parts whose shape and mass ate such 
that all surfaces get approximately the same intensity 
of radiation. Flat sheet forms with equal wall thick- 
nesses are particularly applicable; irregular shapes 
with shaded or hidden surfaces, or parts that vary 
appreciably in wall thickness cannot be processed best 
by radiant heating. There are no specific limitations 
on the size of the work which can be handled. In- 
stallations are in use for products as large as box cars 
and items as small as lipstick holders. With extremely 
small objects it is sometimes difficult to expose all 
surfaces to direct radiation, and it is more practical 
to heat them in baskets by convection methods. 

In conclusion, it can be seen that the infra-red 
radiant heating process is a high-speed heating method 
which can be used to advantage in many industrial 
finish baking applications. But it is not a cure-all. 
Each application must be considered individually; the 
many factors which are involved in any finishing 
problem must be considered in the light of the capa- 
bilities and limitations of infra-red radiant heating. 
Where the finish curing job favors this method of 
heating, it will result in shorter curing cycles and often 
result in space savings and lower unit costs. 
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Fig. 1—A 3-in. diameter, ‘/2-in. 
face spur gear being heated to 
hardening temperature in 3 
sec. with a 200-kw., 450,000- 
cycle oscillator. 


Induction Heating Applied to Steel Gears 


T. H. GRAY, 


BAT TREATMENT OF GEARS by the induction heat- 
ing method simplifies their manufacture in two 
ways: first, heat-treating schedules are reduced 

from hours to seconds; and second, stock removal 
after heat treatment is reduced from tenths of inches 
to thousands of inches with an attendant decrease in 
time for finish machining, grinding and lapping. 

The desirable characteristics of the application of 

the induction heating process to gear heat-treatment 
arise from the localized heating produced by high 
frequency eddy currents and the rapidity with which 
the heating can be accomplished. This is illustrated 
in Fig. 1, a photograph of a gear being heated to 
quenching temperature in 3 sec. 


Cited here are several examples of 
how induction heating is advantag- 
eously applied to gearing to speed 
output and reduce finishing costs. 
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Distortion, almost synonymously associated with 
conventional heat-treating processes, is in general 
greatly reduced, and in recent developments com- 
pletely eliminated by the application of heat to only 
those portions of the gears where hardening is de- 
sired. The cold, unheated sections of the gear, namely 
the hub, the web, and sections of the rim below the 
teeth, prevent the major distortions which tend to 
result from thermal gradients set up during the 
quench. Thin contour-hardened zones reduce to a 
minimum the dimensional changes inherent with the 
hardening transformation phenomena. With reduced 
distortion, the subsequent finishing operations, e.g., 
machining, grinding or lapping, are greatly simplified. 
Very often it is the man-hours and expense entailed 
in finishing gears after heat-treatment that constitutes 
the greater proportion of overall cost of gear manu- 
facture. 

Elimination of machining operations after induc- 
tion heat-treatment allows the use of higher hard- 
nesses at the working surfaces of the gear teeth. 
Higher hardness in turn increases resistance to wear, 
enhances fatigue strength, and may permit higher 
working stresses than would be practicable for gears 
heat-treated in conventional ways. 

There are several heat-treating procedures by which 
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Fig. 2—This 26-in. diameter, 5-in. face drive gear was 
inductively heat-treated at the Caterpillar Tractor Co. 
in 90 sec. at 9600 cycles 


induction heating is advantageously applied to gears 
as follows: 


Contour-Hardening Based on Critical Cooling Rates 


One procedure utilizing the specific depth harden- 
abilities of low and medium carbon steels in con- 
junction with localized heating as provided by in- 
duction heating has been successfully applied to 
contour-hardening gears possessing teeth of large 
cross-sections. In this procedure the contour-hard- 
ened surface zones are the results, not of applied 
contour heat patterns, but of limited depths of hard- 
ness penetrations governed by the critical cooling 
rates of the steels employed. Cooling rates, in turn, 
are dependent on the composition of the steels, the 
amounts of heat applied, and the rates at which the 
heat is extracted during the quench. With proper 
control of these three factors the actual cooling rates 
produced by the quench can be made to equal the 
critical cooling rate of the particular steel at the de- 
sired depth of hardness penetration and thus produce 
a contour-hardened zone of the proper thickness. 

Induction heating large tractor gears of SAE 1045 
steel to obtain contour-hardening by this procedure 
has been successfully practiced by the corespilles 
Tractor Co. for several years. Illustrated in Fig. 2 
is a 26-in. dia. tractor driving gear with a 5-in. face 
being heated while rotating in a 4-turn inductor coil. 
The heating cycle consists of preheating the gears 
to 600 F in an electric furnace with forced air circu- 
lation and then induction heating the peripheral face 
to a considerable depth below the roots of the teeth to 
a temperature of 1550 F in 90 sec. The gear is then 
lowered quenthing fixture and water-spray 

uenched after a delay of 14 sec. A maximum of 

500 kw. of 9600-cycle power, supplied by rotating 


al equipment, is required to heat the gears. 
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A very satisfactory hardness pattern is obtained on 
this gear with the above described heat-treatment. 
Fig. 3 shows the contour obtained with the inner 
edge of the hardened zone possessing a minimum 
hardness of 50 Rockwell C, penetrating to 0.108 to 
0.132 in. at the pitch line. Because of the close contro] 
of the critical cooling rate, this contour was obtained 
in spite of through-heating the teeth. 

The many advantages gained by application of this 
type of induction heating to large gears are exempli- 
fied by the cited example. The most important is thar 
short service life of gears is overcome by the greatly 
increased resistance to wear. Secondly, a considerable 
reduction in material cost is obtained by the replace- 
ment of a more expensive alloy steel by a carbon steel. 
Additional savings are obtained by reduction in tool 
wear and by the increased machineability of carbon 
steels. A further advantage is that the desired contour 
of the gear is machined while in the soft and ma- 
chineable condition, and this form maintained during 
heat-treatment. Out-of-roundness of the 2-ft. dia. 
gears, after induction hardening, is on the average 
0.007 in. at pitch diameter. 

Contour-hardening by the method described cannot 
be successfully applied to small gears where the depth 
of hardening permitted by the hardenability of the 
steel is equal to or greater than one-half the thickness 
of the tooth at the pitch line. 


Through-Hardening of Gear Teeth 


A second type of induction hardening procedure, 
that of through-hardening of the teeth to a short 
depth below the roots, has been successfully applied 
to alloy steel gears. An example is the hardening of 
SAE 4140 gears, 51%4-in. in dia. with a 1-in. face 
( Fig. 4). 

In this particular application the hardness specifi- 
cations are not severe. The requirements are that the 
teeth and a peripheral zone of approximately 3/16-in. 
radial depth below the roots be hardened to 46 to 51 
Rockwell C. The remainder of each gear is to remain 
unhardened at a hardness of 28 to 30 Rockwell C. 

The gears are heated to the required depth in 60 
sec. with a power input of 15 kw. at 9600 cycles. 
The hardness zone obtained is shown by Fig 5. The 
structure produced in the teeth and at the roots is 
that of fine martensite, indicating a well-hardened 
structure (Fig. 6). 

Several advantages are gained by the use of induc- 
tion heating for hardening these gears. It is possible 
to maintain exactly the pre-hardening dimensions of 
the bore and splines during the heat-treatment with 
a resultant saving in machining cost. The relatively 
short heat-treating cycle prevents the formation of 
scale and decarburization, and the combination of 
alloy content, oil quenching, and shallow depth of 
heating minimizes overall gear distortion to such an 
extent that further machining operations are un- 
necessary. 

The residual stress distribution of gears with 
through-hardened teeth is not as favorable as it is in 
contour-hardened gears. With a thin contour-hard- 
ened surface zone and a soft core, the surfaces of the 
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reeth amd roots are placed under compressional 
stresses due to the lower density of the hardened 
steel in the surface zone. Under the bending type of 
loading to which gear teeth are subjected with re- 
sultant tensional stresses imposed on the tooth surface, 
the residual compressive stresses must be overcome 
before the teeth will be stressed in tension, the gears 
thus gaining in over-all strength proportionally to 
the amount of compressional stresses placed on the 
rooth surface by the heat-treatment. 

High compressional stresses cannot be introduced 
in the surface layers of gear teeth through-hardened 
to a depth below their roots due to the lag in trans- 
formation of the more deep-seated metal upon 
quenching. The thermal gradient causes the Bin sm 
metal to cool first, and its transformation and asso- 
ciated density change is completed before that of the 
underlying metal. As the underlying metal completes 
its transformation, it must expand against an already 
cold, hard brittle surface shell, placing the shell under 
tension and itself under compression. Depending on 
the depth of metal hardened below this surface, the 
stresses within the surface shell can be varied from 
a highly compressive state to a highly tensional state. 
This can be demonstrated by partially sectioning 
gears hardened to various depths below their surfaces. 
The amount of closure of the gaps will be a function 
of the depth of hardening. 

When the teeth of gears are through-hardened by 
induction heating, the combination of localized heat, 
use of alloy steels, and the use of oil quenching is 
required to. minimize the effects of the unfavorable 
stress distribution. Otherwise, quenching failures may 
occur, together with subnormal fatigue strength and 
distortion of the gears, if any one factor of the above 
combination is missing. Through-hardening the teeth 
is not recommended if water or brine is to be em- 
ployed for quenching. 


Induction Heating of Carburized Gears 


A procedure combining the carburizing process 
and the induction heating process has been success- 
fully applied to certain gears where high wear re- 
sistance and high strength is required. In one ap- 
plication for a motor car company, the peripheral 
faces of low-carbon steel gears were carburized in 
the conventional manner and the gears then finish- 
machined to their final dimensions. The gears were 
inductively heated with 45 kw. of 450,000-cycle 
power and water quenched. This treatment produced 
a thin, uniform peripheral contour-hardened zone of 
a depth corresponding to that of the carburized case. 

When inductive heating these gears, the teeth and 
a zone slightly below the depth of the case at the 
roots are through-heated to the quenching tempera- 
ture. This shallow depth of heating prevents overall 
distortion of the gear while the shallow case depth 
of the hardened steel minimizes distortion of the 
teeth -resulting from changes in density. A very 
favorable stress distribution is produced at the sur- 
face. Such a contour-hardened gear, possessing maxi- 
mum hardness, high compressive stresses, and almost 
zero distortion, is shown in Fig. 7. 
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Fig. 3—Hardness contour produced on 26-in. diameter, 
5-in. face drive gear by induction heating at Caterpillar 


Tractor Co. 
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Fig. 6—Microstructure of induction hardened SAE 4140 
steel gear. Hardness 600 DPH (500X). 


Individual Tooth Hardening 


Many gears are of such size that the amount of 
power required to heat all portions of the peripheral 
surface simultaneously would be prohibitive. For ex- 
ample, the power input required to heat a 40-in. dia. 
gear with a 6-in. face to its hardening temperature 
is approximately 660 kw. The power input to the 
motor driving the generator furnishing the HF 
power would be approximately 1100 kw. This value 
of 1100 kw. input to the motor driving the genera- 
tor is based on the assumption that only 60% of the 
power applied to the motor is actually generated as 
heat within the gear. 

The power input to the gear required can be cal- 
culated from the thermal equation: 


_ Sphe x We x Atxk 
oe Tx 1000 


where 

Sp.ht. = Specific heat of the steel = 0.157 Bru. 

per Ib. per degree F 
We. = Weight in lb. of the steel heated = 

243 Ib. 
Rise in temperature = 1472 F 
Constant to change Btu.’s to watts 
1054 
= Heating time in sec. = 90 sec. 
1000 To change watts to kw. 

Because of the large demands of power required 
for over-all “hardening of large gears, there is a field 
of application for individual tooth hardening or for 
hardening a small group of teeth at a time. The 
limiting factors in such applications are the size of 
the gear teeth, the design of the inductor coil, and 
the amount of high frequency power available. With 
sufficient power (much below that required for over- 
all heating) and large enough teeth to enable an in- 
ductor coil to fit between them or around an individ- 
ual tooth or around a group of teeth, contour hard- 
ening of single teeth has been successfully practiced. 

The disadvantages to the process of individual 
tooth hardening are that it is relatively slow as com- 


pared to over-all heating, and adequate provisions 
must be made for properly quenching the heated 
areas. In spite of the disadvantages the process is 
being used effectively in several applications. 


Contour Hardening Per Se 


The ultimate solution to the problem of hear. 
treating gears is by over-all contour-hardening by 
high frequency heating without recourse to harden- 
ability properties of the steel or supplementary treat. 
ments, such as -carburization. An experimental ap. 
plication of high frequency heating to a small gear 
is illustrated in Fig 1, which shows a 3-in. dia. gear 
being heated to hardening temperature in 3 sec. with 
a 200-kw. induction heating oscillator. For fine pitch 
gears, this time is relatively long, as studies have 
indicated that the heating period should be of the 
order of 1 sec. or less. Up to the present, production 
of contour-hardened gears by this method has been 
limited by the quantities of high frequency power 
available and the cost of the necessary electrical ap- 
paratus. However, with power now available in 
blocks of 200 kw. and more at frequencies in the 
neighborhood of 500 kc., the first real attack on the 
problem of contour surface hardening gears by in- 
duction heating has begun, and it is anticipated that 
in the not too distant future gears up to 10 in. in dia. 
will be successfully contour-hardened in production 
by this process. 

The technical advantages of this process are mani- 
fest. The reduction of the heat-treating time from 
hours to seconds and fractions of seconds, the pro- 
duction of gears of maximum surface hardness and 
most favorable stress distribution, the prevention of 
heat-treating failures, the curtailment or elimination 
of finishing operations after hardening, and the es- 
tablishment of automatic and continuous heat-treating 
procedures are all goals well worth striving for and 
ones which are now approached because high-power 
high-frequency electrical equipment has become com- 
mercially available. 

It is unlikely that these goals will be reached at 
once for gears of all sizes and types because some 
of the problems that stand in the way are not easy 
of solution. However, the tools are now at hand and 
successfu! results have been obtained. 


Fig. 1—An 8 pitch, T-in. diameter, 34-in. face carburi2 
transmission gear induction heat-treated with a 45-kw. 
450,000-cycle oscillator. 
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cxilful designers take advantage 
f REVERE’S many metals 


us large evaporator equipment affords an excel- 
lent example of skilful designing to take advan- 
f the special characteristics of two of the 














o 
“lk wre Metals. For high heat conductivity and 

by corrosion resistance, Revere copper tube and tube 
en- sheets were used for the steam chest. For the strength 
eat: of mild steel and the corrosion resistance of copper, f 
ap- Herculoy plates were used. 
ear There are many different Revere Metals, because 
ear no one metal can possibly serve all purposes. The 

ith important thing is to select among these metals those 
ch most suitable for each given set of conditions. Some- 
ve times this is not easy, requiring a skilful balancing of 
he such factors as Corrosion resistance, strength, weight, Catchall, 90" x 5’ 5” face y 
on cost per pound, cost per cubic foot, cost of fabrica- to face, made of Herculoy. 
en tion, time consumed in fabrication, service expect- 
er ancy, and even appearance. We will gladly discuss ; 

with you the many, varied, and sometimes contrasted 
F virtues of Revere Metals, either in general terms, or oe 
in relation to a specific product or piece of equipment. Steam chest of 11’ ID x 30’ 6 

x Revere Mill Products include—Copper and Copper evaporator. Tubes and tube 
‘ Alloys: Sheet and Plate, Roll and Strip, Rod and Bar, sheets are Revere Copper. 


| Tube and Pipe, Extruded Shapes, Forgings; Aluminum 

Alloys: Tube, Extruded Shapes, Forgings; Magnesium 
7 Alloys: Sheet and Plate, Rod and Bar, Tube, Extruded 
. Shapes, Forgings; Steel: Electric Welded Steel Tube. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices in Principal Cities, Distributors 
Everywhere 
Listen to Exploring the Unknown on the Mutual Network 
every Sunday evening, 9 to 9:30 p.m., EST. 
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Evaporator equipment designed by the Zaremba 
Company, Buffalo, N. Y., for the Corn Products 
Refining Company and fabricated by Farrar 
& Trefts, Inc., Buffalo, N. Y. 
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These conveyors along 
the wax pattern assembly 
lines make possible great- 
er output of wax patterns 
per man-hour. 


Zygio inspection— a pene- 
trative oil test—under 
black light reveals cracks 


or other surface imper- ) ‘ 


fections present. 


Trays of castings are 
passed through 250,000- 
volt automatic X-ray 
equipment for the final 
check on quality. 


Trained operators check 
all X-ray negatives closely 
to detect any flaws that 
would make the part un- 
Suitable for use. 
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HAYNES precision castings 


are mass-produceq 


,... AND 100% TESTED FOR QUALITY 


This new building for Haynes Stellite ( 
pany at Kokomo, Indiana, is designed 
straight-line mass production of precisi 
castings from quality alloys. With this a¢ 
tion to its facilities, the company is equips 
to produce simple or intricate parts th 
withstand the toughest service. 





Haynes precision castings are uniform j 
quality, soundness, and dimensional acc 
racy. Every casting shipped is tested to } 
sure it conforms to required dimension: 
metallurgical, and chemical standards. 





For further information write for th 
booklet ‘‘Haynes Precision Castings.’’ 


A variety of jigs and gages makes 
possible rapid and accurate check- 
ing of all critical dimensions. 


Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
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The increase in use of hard, difficult to machine 
materials, a general tightening up of tolerances and the 
desire for ultra-smooth finishes on machined parts has 
spotlighted the role of precision grinding in the modern 
production picture. This manual describes and out- 

lines the range of uses for the principal types of 
precision grinding machines. In addition, interesting and 
valuable case studies are given to illustrate the capa- 


bilities of these grinders. 
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x 12) plain grinder for high precision-high production 


Introduction 


This manual is intended to be an exposi- 
tion of the capabilities of precision grinding 
as a modern industrial tool. Various types 
of grinding machines will be discussed 
from the manufacturing methods view- 
point. Their utilization as one of the most 
important tools in present-day production 
procedures and their places in factories, 
whether they are mass-production plants or 
precision job shops, will be described in 


practical and accurate terms. In order to 
keep this manual within its prescribed size, 
only precision grinding will be considered: 
off-hand grinding, snagging, tool sharpen 


ing ana regzrinding will not be included 


because of the space limitations 


Neither our present manufacturing prac- 
tices mor many of our mass-produced me- 


hanical products (such as automobile ar 


aircraft engines, washing machines, domes- 
tic and commercial refrigeration and air 
conditioning equipment, motors and other 
electrical devices, military materiel, ma- 
chine tools and many other items), would 
be possible without the use of today’s rapid 
precision grinding equipment and _ tech- 
niques. Materials too hard to be cut can 
be finished by grinding; surface finishes and 
geometrical and dimensional accuracies un- 
heard of previously can be produced by the 
proper use of bonded abrasive wheels 
Practically any engineering material can be 
ground efficiently: glass, natural and syn 
thetic hard rubber and plastics, either har 

sin 
tered carbides, ceramics, cast and wrought 
rons, nonferrous iS and alloys, and 


zens more 
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to considering the uses and capa- 
of the various types of precision 
jers, a brief description of each will 
i. given. The employment of each of these 
rent types of machines in modern in- 

rial plants will then be described in 
wail in a later section of this manual. 
Basically, all precision grinders can be 
reduced to: a Way of holding or supporting 
the work piece, an abrasive wheel and a 
qitable means of supporting, driving and 
feeding the wheel. There are many dif- 
ferent styles and compositions of abrasive 
gheels, and a few brief comments on this 
important topic would not ‘be out of order. 
The grinding wheel is too important a 
of the precision grinding machine to 
le neglected in this manual, yet the prop- 
eties of wheels and their selection is a 
complete manual in itself, so the space 
devoted to abrasive wheels will be very 
small. 
Grinding wheels must be chosen care- 
fully for each type of job and machine. 
Wheels for precision grinding are them- 
gives precision made, and consist of sharp 
abrasive particles bound together by a bond. 
Imespective of who manufactures them, 
most of the wheels contain either aluminum 
oxide or silicon carbide abrasive particles. 
The five common bonding processes are 
yitrined. silicate, resinoid, rubber and 
shellac. For the particular virtues and uses 
of each, the reader is referred to the several 
grinding wheel manufacturers. 

By the proper selection of abrasive wheel, 
a wide range of surface finishes can be 
obtained (assuming that the grinding ma- 
chine is not subject to vibration or distor- 
tion as these cause chatter marks to ap- 
pear on the surface of the work-piece). 
The finest of these finishes was formerly 
obtainable only by lapping, but these now 
are economically produced on precision 
grinders if the appropriate wheel is used. 

Precision grinders must be massive and 
they must be constructed of a high-damping- 
apacity metal such as cast iron. Fabricated 
steel structures have not been generally 
successfully used as machine bases and other 
mportant parts because they tend to trans- 
mit vibration too readily; vibration and 
election both must be guarded against. 

The methods of supporting the work 
fer with the type of machine. Besides 
supporting the work-piece between centers, 
there are numerous types of work-holders 
ind chucks available; mention of these will 
e included in the discussions of particular 
machine types which follow. 

Precision grinding machines will be 
grouped under the following headings for 
liscussion: cylindrical, universal, surface, 
oternal, centerless, thread, and specialized 
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Plain Cylindrical Grinders 


called cylindrical or plain grinders 


Th : ane . 
the size of plain grinders is expressed 


} s such as 3 x 12, 10 x 48 in., etc. 
‘he first number denotes the nominal swing 
t the table and the second, the capacity 
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between centers. The use of workrests 
(backrests or steadyrests) will decrease the 
diameter of work that can be ground in a 
given machine. Actually, a 3-in. plain 
grinder has a maximum swing over the 
table of almost 4 in. The size of the 
grinding wheel also effects the size of 
work-piece that can be ground. 

Plain grinders are made in a variety of 
sizes from 4 x 12 in. to 60 x 480 in. The 
larger sizes are often called roll grinders, 
but since these are not commonly used in 
manufacturing, they will not be discussed. 

The type of work that can be ground on 
a plain grinder is usually limited to the 
OD of cylindrical work-pieces; shoulders 
may be squared also. 

Usually the work-pieces are held between 
centers or on an arbor in plain grinders; 
in the case of live spindle headstock ma- 
chines, chucks, cat heads, collets and similar 
work-holder devices can be used. 

A modification of the standard plain 
grinder is a machine with the wheel slide 
(or wheel base) mounted at an acute angle 
with respect to the axis of the work. Shoul- 
ders and adjacent diameters, or faces that 
must be square with a bore, can be ground 
with great accuracy. The grinding lines on 
a face squared on a 45-deg. angular wheel 


slide are concentric circles, which is an 
advantage on certain types of bearing sur- 
faces. 


Fig. 1 shows a typical small, high pro- 
duction, 4 x 12 in. plain grinder. 

Many of the plain grinders may be fitted 
with automatic sizing devices, automatic 


feeding and positioning cycles, power table 
traverse, air or hydraulically operated 
chucks or work-holders and other features 
for special uses {such as cam grinding 
attachments) or that make for semi-auto- 
matic operation. Machines to be employed 
as plunge cut grinders are frequently fitted 
with wheel spindle reciprocating mecha- 
nisms. Shoulder grinding attachments are 
built into machines if a great deal of this 
type of work is to be done. 


Universal Grinders 


(Sometimes called multipurpose grinders) 


Universal grinders can grind either ex- 
ternal (same as a plain grinder) or internal 
work; some small universal machines can 
be used for surface grinding. Within the 
range of a particular machine, external cy- 
lindrical, internal, and shoulder and face 
squaring jobs can be handled on universal 
grinders. 

Work may be ground between centers or 
on an arbor, or held in a chuck or other 
suitable fixture. Universal grinders come 
equipped with a combination dead-live 
spindle headstock. 

These machines are not built with auto- 
matic devices as they are generally used on 
small lot production where low cost preci- 
sion rather than high output is needed. 

A 16 x 36 in. universal grinder grinding 
an external surface on an aircraft radial 
engine part using the internal wheel is 
shown in Fig. 2. 
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Fig. 3—A small horizontal spindle 
surface grinder used for accurate 
work. (Courtesy: H. J. Chamber. 
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face Grinders 


there are two main types of surface 
hders: rotary table (vertical spindle) and 
procating table (either horizontal or 
ical spindle) grinders. Each type has 
held of application (they are not mutu- 
exclusive) where its efficiency is 
atest. The surface grinding case studies 
t follow will illustrate some of these 
is OF usage. 

While surface grinding is essentially for 
shing flat surfaces (plane surfaces at 
lous angles), many forms and shapes 
y be ground if the proper work-holders 
pot formed wheels are used. 

ower and manual feeds and traverses are 
lable on many surface grinders aS well 
automatic sizing devices for certain 
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A smal! horizontal spindle, reciprocating 


Di ¢ 


Surface grinder is shown in Fig. 3, 
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centerless 
Cincinnati Milling & 
Grinding Machines, Inc. 





grinder. 


and a battery of vertical spindle grinders 
are shown in Fig. 4. (See the case studies 
of surface grinding jobs for additional 
illustrations. ) 


Internal Grinders 


Internal grinders are much the same as 
the universal machines except that they are 
for internal work only and often are semi- 
automatically operated (7.e., they have way 
automatic feed and grinding cycles and 
automatic sizing mechanisms). 

A typical, high precision internal grinder 
is shown in Fig. 5. Typical internal grind- 
ing jobs are included in the series of case 
studies that follows. 


Centerless Grinders 


Centerless grinders are a relatively newer 
type than either plain or surface grinders. 










Basically, there are two types of centerless 
grinders: external and internal. (Centerless 
thread grinders are discussed under “Thread 
Grinders” ). se 

Fig. 6 is a picture of one of the larger 
centerless grinders. For additional infor- 
mation on centerless machines, see the case- 
studies on centerless grinders. 


Thread Grinders 


Thread grinders are a very important and 
specialized type of grinder. By the use of 
a thread grinder, threads can be ground in 
hardened steel work with great rapidity and 
accuracy. The centerless type of thread 


grinder is a newcomer to the precision 
grinding field. The older types of thread 
grinders required that the work piece be 
supported either on centers or on an arbor. 

Fig. 7 is a picture of a 12 x 45 in. pre- 
cision thread grinder. 









www -wenegecenweewe 








Fig. 8—A special typ 
grinder having two w 
heads and a fab 








Miscellaneous Special Types 


This includes cam shaft, crank shi 
valve face, ball race and other special pu 
pose grinders. 

An important type of special purp 
grinder is shown in Fig. 9; this % 
machine for grinding the connecting " 
bearing diameters of internal combusta 
engine crank shafts. 

Through the use of specially design 
grinding machines, the advantages of grit 
ing can be applied to complicated or 
usual high production items. Like all sings 
purpose machines, their first cost is high # 
they often are either automatically or sem 
automatically operated. 

An example of a specialized griniill 
machine built around an unique type 4 
head is illustrated in Fig. 8. The wit 
head around which this machine 1s 5! 
is not fed by a feed screw as are mi 
machines, but by controlling the hyaraul 
pressute on a leaf spring. Variations 4 
the pressure on this spring cause it 10! 
or to flatten, depending upon whethet 9 
pressure is increased or decreased; 1! % 

ydétomotive crank shaft grinder Courtecy spring flattens, its ends move horizonti!) 
Norton feeding the grinding wheel into the ¥% 
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Fig. 10—Sketch of a spindle 
that can be finished in an en- 


gine lathe or a plain grinder. 


versely, bowing of the spring causes the 
eel to be retracted. Under conditions of 
mal wear, there will be no backlash in 
; wheel-feed mechanism. By maintaining 
ratio of vertical motion to horizontal 
eel travel large, approximately 250 to 1, 
movement of the wheel head can be 
ntrolled very accurately. Both accuracy 
dimension and reproducibility are fea- 
res of this type of mechanism. 
The specifications for the double head 
inder shown in Fig. 8 are: 


rnel DUFNNA iicsencmbitinibiamesvaens 10 in. 
ax. distance between centers .... 10 in. 
ax. wheel dia. (with 2-in. 

wide wheel D  godmqudsabeednasdeoedeoesd 24 in. 
ax. width of wheel (20-in. 

dis.) ceccacsidensnsaddllebareaseialtitiealss 4 in. 
heel-head traverse (rapid) . 0-5 in. 
ax. amount of feed ................ 1/16 in. 


oor space required by machine 60 x 78 in. 
£ WOME ccctabbebareticcaneusXeusvedvocs 5800 Ib. 


By virtue of interconnected control, the 
dependent wheel-heads on this machine 
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BE SQUARE WITHIN 0.002 IN [2 INCHES 


MATERIAL: SAE 1020 (FORGING) 


may be semi-automatically operated to 
grind two angular surfaces at once and 
more than two in sequence. Because these 
wheel-heads are completely self-contained, 
they can be rearranged or remounted if an 
engineering change causes the operation 
(for which the machine was built) to be 
discontinued or substantially modified. 
Another important type of specialized 
grinder is the gear grinder. The emphasis 
on hardened gears with errors in tooth form 
or spacing of 0.0002 in. or less has lead to 
the grinding of large number of precision 
spur and helical gears. Gear grinders may 
be divided into two classes: one employs a 
formed grinding wheel and operates on 
much the same principle as a form-milling 
machine. For use on this class of gear 
grinder, the gear tooth form must be 
generated exactly on the grinding wheel. 
The second class of gear grinder uses either 
one or two wheels. Each of these wheels 
represents one side of the flat-sided basic 
rack which is the origin of the involute 
spur or helical gear tooth system. If a 
single flat-sided wheel is used, only one side 


Specifications of a Typical Gear Grinder 








: Single Wheel 2-Wheel 
Capacity GearGrinder | Gear Grinder 
Max. OD of gear to be ground 10-11/16in. | 10-11/16 in. 
Root dia., min., using small master gear spindle 13/16 in. 13/16 in. 
using regular master gear spindle 2 in. 2 in. 
min. for 5\4-in. tooth length gears 
using plain bearing tailstock spindle 13/16 in. —- 
min. for 5\4-in. tooth length gears 
using ball bearing tailstock 2% in. — 
Diametral pitch range 3 to 16 3 to 16 
Pressure angle range 13 to 30 deg. 12 to 25 deg. 


Helix angle (right or left) 
No. of teeth, nominal min. 
Width of teeth, max., 


with 1334-in. long arbor, ball bearing tailstock 54 in. : 14 in. 
with 144%4-in. long arbor, plain bearing tail- 
stock (13/16 to 2 in. root dia.) 5% in. 14 in 
with 1414-in. long arbor, plain bearing tail- | 
stock (2 in. and larger root dia. ) 534 in. 114 in. 
Max. length between centers—plain bearing tail- 
stock 1414 in. 1414 in 
Max. iength between centers—ball bearing tail- 

Stock 1334 in. 133% in. 
Wheel dia. (1) 12 in. (2) 20 in. 
Floor space required by grinder 97x75in 97 x 75 in. 

eight (net with regular equipment) 7800 Ib 9900 Ib. 


up to 45 deg. incl. | up to 45 deg. incl. 
7 7 
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of the gear tooth can be ground at a time. 
However, if the wheel has both sides formed 
to duplicate the cone which is a develop- 
ment of the basic rack, one side each of 
two adjacent gear teeth can be ground at 
the same time. The gear grinder to be 
described below is of this latter type. 
Rough machined gears are mounted on 
centers for grinding. A different setting is 
used for spur and helical gears. A master 
gear, mounted on the end of the work 
spindle, one master rack and two indexing 
racks are required for each diametral pitch 
to be ground. 

The importance of grinding as a preci- 
sion process in both production and job-lot 
shops is best illustrated by reporting in 
some detail a series of grinding operations. 
These case studies are drawn from a num- 
ber of different factories, and they were 
selected to show the individual capabilities 
of the various standard types of grinding 
machines. 


Case Studies: Plain Grinders 


A job that shows how cylindrical grind- 
ing can compete with an engine lathe for 
finishing soft steel parts is sketched in 
Fig. 10. This spindle (a SAE 1020 forg- 
ing) is roughed out on a lathe leaving 
1/64-in. of stock on all surfaces for finish- 
ing except the 934-in. dimension, which 
is to size. The l-in. hole is reamed to size 
and both ends of the ID are chamfered for 
centers. If one rough spindle is finished in 
an engine lathe and another on a 10-in. 
plain grinder, one shop calculates the time 


as follows (time is expressed in standard 
hours) : 











Per 
| Set Up | Piece 
| Time 
Time to finish spindle | | 
on lathe | 0.23 | 0.16 
Time to finish spindle 
on 10-in. plain grinder | 0.20 | 0.14 











This, then, demonstrates that grinding 
can compete successfully with the lathe as 
a means of finishing unhardened steel, 
especially where fine finishes or close toler- 
ances are involved. 

A series of four operations, performed 
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OPERATION - 3 














































Fig. 11—A_ series of plair 
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Fig. 12—This eccentric shaft requires a pair of eccentric female centers for 


holding during grinding on a 4 x 12 
Tool Co. 
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plain grinder. 
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Fig. 14—Sketch of the crush- 
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and, in the upper 
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the formed wheel. 
Landis Tool Co. 


grinding operations performed 
on a 4 x 12 in. cylindrica 
grinder. (Courtesy: Landis Too! 
Co.) 




































16" DIA) / 
WHL. / / 
4 
~ 
“GEAR BLANK 


Fig. 13—Set up for grinding the OD face of a x 
blank in one plunge-cut operation using two grin 
wheels on the same wheel spindle. (Court 
Tool Co. 


on four 4 x 12 plain grinders in success 
are sketched in Fig. 11. Operation | 
performed on a machine having a 2% 
wide wheel formed to grind the 0.3072) 
0.30675, 0.3123 to 0.3120, 0.315) 
0.3150 diameters and the 18-deg. ind 

angle taper all in one plunge cut * 
second machine then receives this shalt 
the grinding of the 0.3433 to 0.) 
diameters. These are ground in 4 pill 
cut operation and the machine has 

grinding wheels (one % and the 
1%-in. wide), on its wheel spindle. 

the third operation, the shaft is reve® 
(the driving dog is placed on the op? 
end) and the 0.3123 to 0.3120 in. dia 
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Fig. 15—Sketch of ground portion of work-piece and photo- 
graph of the grinding set up for finishing a hardened steel 
transmission clutch gear on a 10 
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porn 


is fnished in one plunge cut) with a 14- 
in. wide wheel. The final, or fourth, opera- 
tion is to grind the 0.2499 to 0.2496 dia- 


Meter using a /-in. wide wheel. By using 
4 semi-automatic cycle (hand loading, 
automatic feed and grinding cycle) and 
an accurate automatic sizing mechanism, 
these opeartions can be completed almost 
4s rapidly as a man can load and unload 
the grinders. 

S other jobs on 4-in. machines are 
‘ket in the following figures. Fig. 12 
shows an eccentric shaft held by two eccen- 
ttic female centers. First, the crowned dia- 
mete ground, then the table is indexed 
nto proper position so that the straight 
OClIOBER, 1946, 


faces to close limits. 


diameter can be ground. This is another 
example of the usefulness of a double wheel 
set up. Another double wheel set-up for 
grinding the face and OD of a gear blank 
is shown in Fig. 13. The work-piece is 
held in a drawn-in collet in a live spindle 
headstock. The 16-in. dia. wheel grinds the 
OD while the lip of the cup-shaped wheel 
is squaring the face. The crushing tool 
used to form a 1%-in. wide wheel, and 
the job this crushed wheel does are indi- 
cated in Fig. 14 

The grinding set-up used for grinding 
two diameters and a shoulder of a hardened 
steel transmission clutch gear is shown in 
Fig. 15. A formed wheel is used so that 
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the three surfaces can be ground in: one 
plunge cut. During this operation 0.020 
to 0.028 in. of steel is removed from the 
diameter and the limits are given in the 
sketch. Using a semi-automatic machine 
(manually loaded and started, and auto- 
matically ground to size, then manually un- 
loaded) this 10-in. machine will turn out 
150 to 160 of these parts per hour. 


Case Studies: -Surface Grinders 


The grinding of the parallel sides of 
slitter knife spacers (Fig. 16) is an excel- 
lent example of the precision use of a sur- 
face grinder. When these spacers come to 
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the grinding operation, they are 0.015 to 
0.020 in. oversize (thick). The shop mak- 
ing these spacers calculates the standard 
time for this surface grinding operation 
(removing 0.015 to 0.020-in. stock from 
the thickness and keeping the 14-in. dimen- 
sion within the limits, standard to 0.001 
undersize, and the sides parallel within 
0.0002 in.) to be: set up, 0.34; and per 
piece time, 0.05 standard hours. 

Form grinding on a surface grinder is 
illustrated in Figs. 17a and 17b. The pair 
of roll thread dies for rolling 5/16-in. dia., 


24 threads per in. screws are shown in Fig. 


0.016" TAPER PER FOOT 
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taco 
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STATIONARY DIE 


chine Co. 


17a. These are made of hardened (Rc 62 
to 65) high speed steel. The surface grinder 
set up for grinding the thread forms into 
the die blanks is shown in Fig. 17b. The 
blank is mounted on a permanent magnet 
chuck and set at the proper angle with a 
sine bar. (The helix angle is measured 
from the side of the die.) The two cams 
on the front of the grinder are set so that 
the radius, taper and straight sections of 
the die is generated in a single pass of the 
wheel at full depth at a table traverse rate 
of approximately 2 in. per min. A pair 
of these dies can be ground in approxi- 


a 





Fig. 18— Rotary table surface 
grinder set up for grinding quartz 
crystals for radio frequency gen- 
erators. (Courtesy: Blanchard Ma- 





















Fig. 17b—The surface grinder up to! 
die sketched in Fig. 17a. (Courtesy; 5 
Grinder Co.) 


Fig. 1Ja—Drawing of a speci 
alioy steel roll thread die that 
formed by grinding on a precisi 
surface grinder. 


mately 7 min. The set-up time on this )0 
is approximately 4 hr. 

In a rotary table surface grinder set-\? 
for grinding steel rocker arm forgings, ! 
total of 0.005 in. of stock is removed; th 
faces of the rocker arms must be parallt 
within 0.0005 in. With this set-up, ™ 
production is approximately 235 pic 
per hr. 

In a rotary surface grinder, quartz * 
tals for radio frequency generators * 
ground rapidly and accurately. The set’? 
is illustrated in Fig. 18. These crystals at 
received in the rough sawed condition 4 
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ops 


iS—A 100-in. rotary table 
cision grinder for finishing 
ordnance part: Courtesy: 


Engineering Coro 


20—internal grindixe set tip 
or finishing the bore in an air- 
ft magneto housing. (Courtesy: 
ald Machine Co. 


{ 


U15-in. stock is removed from each of two 
opposite sides; the tolerance is plus or 
minus 0.0005 in. 1000 pieces can be 
Stound per hr. 

Cast iron shaper tables are ground on a 
fotary surface grinder. These castings are 
found from the rough, approximately 4% 
in. of stock being removed from each side 
in the process; the time is approximately 

ir. and 35 min., and the completed tables 
must be square within 0.0015 in. in 16 in. 
Fach ca ting is 1544 x 15% x 16 in. 

An unusual type of surface grinder that 
fesembles a large boring mill is shown in 
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Fig. 19. ; 
developed for the precision grinding of 


This double head machine was 


large Navy gun mount parts. The major 
dimensions of this machine are: 21 ft. 
long x 10 ft. 7 in. wide, it extends 8 ft. 
11 in. above and 5 ft. 7 in. below the floor 
line. The 100-in. table will accommodate, 
by means of suitable fixtures, work-pieces 
up to about 120 in. in dia. 

Gun mount bearings 6444 and 121 in. 
in dia. can be ground on this machine to 
standard tolerances of 0.002 in. on the 
OD and a 0.001 in. parallelism. Also, the 
base mounts (72 in. in dia.) for large gums 





can be finish ground with an accuracy of 
0.0005 in. for flatness, roundness, square- 
ness and concentricity. 


Case Study—lInternal Grinder 


A precision internal grinding job is illus- 
trated in Fig. 20. In this picture, the side- 
loading balloon work-holder which holds 
and locates the work-piece is clearly visible 
and the work-piece (an aircraft magneto 
housing made of laminated steel) can be 
seen in position for grinding. The ID of 
this housing is ground to 2.0000 to 2.0015 
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in. dia. with the removal of 0.010 to 0.012 
in. of stock. 


Case Studies: Centerless Grinders 


An unusual array of centerless ground 
items is shown in Fig. 21. The dark rods 
on either side of the colorless plastic rods 
(left center) are hard rubber (tubing and 
solid rods). In the center foreground area 
the series of silver plated powder metal con- 
tacts ranges in size from about 4 in. in 
dia. to 2 in. A wide variety of centerless- 
ground glass parts occupies the right hand 
portion of the illustration. These different 
shapes and materials indicate the versatility 
of centerless grinding. Through-feed, end- 
teed and in-feed jobs are all represented. 

A burring tool that has two straight 
diameters and a taper is shown in Fig. 22. 
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These are first through-ground to remove 
0.010-in. stock at a rate of 600 per hr. 
Following this, the work-pieces are plunge- 
cut ground (or end-fed) to rough form the 
taper and 0.109 in. dia.; 90 pieces per 
hr. is the production rate for this rough- 
ing operation. Finish grinding the taper 
and small straight diameter follows at a 
rate of 450 per hr. 

A high production centerless job, grind- 
ing the OD’s of cast iron piston rings is 
sketched in Fig. 23. The rough castings 
have their sides machined to 4%4-in. dimen- 
sion and then are hand loaded into a 
through-feed work chute. In the roughing 
operation, 0.060 in. of stock is removed 
from the OD; after roughing the rings 
must be within 0.0005 in. in roundness 
and straightness. In the finish operation, 
0.001-in. stock is removed and the round- 






















ness and straightness limits are 0.0002 i 
A total of 7 cuts or passes are required t 
grind these rings from the rough. The sate 
of production is 6000 per hr. per cut for 
roughing and 5000 per hr. per cut fo 
finishing. y 
An example of internal centerless grin¢ 
ing illustrates the accuracy of this type 
of machine. Fig. 24 shows the feeding 
chute and work-piece in position in an i 
ternal centerless grinder. The parts to be 
ground are aircraft engine piston pins 40 
they are so long (5.598 in.) that grinding 
the entire length of the ID from one en¢ 
is not efficient. Because accurate relocatio! 
of the work-piece is possible, these pi 
have each end ground separately (t! 
reversed between operations). Th: 
of these pins are ground to 1.1245 
x 1 in. long; both ID's are concent 
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Fig. 24—Set up for semi-automatic internal centerless grinding Fig. 25—Armature shaft showing plunge- 
of aircraft engine piston pins. (Courtesy: Heald Machine Co. ground worm threads. (Courtesy: The 
Sheffield Corp.) 

















ssion pal n place in a precisior 
Gad eringer afi havin : i/e-i6 Thread round. Note . 
E ; ; crush-forme wheel 
ormed (crush-formed) whee Courtesy: The Sheffield Corp 
7 
a eo 
125 ——— 2 Sane am 1155 
2 in the OD within plus or minus 0.00025 in., removed in the one operation. The dressing -5062 "| — 
d (© Hifand in almost perfect alignment. roll (for forming the wheel) used in this |  & a 
fate operation needs resharpening every 5000 | | 


Fig. 26 shows the set-up for plunge 
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An armature shaft that has a reciprocat- grinding a 174-16 x % long class 3 thread ! || 
‘ind- Hing drive worm on one end is shown in on an automotive transmission part. The ; t 20° gS? 5 goeeell WI 
type Fig. 25. This worm is plunge ground from thread is ground from the solid in 14% ; ro, | | ati 
ding MiB the solid in a revolution and a half of the revolutions of the work-piece; the time is 3 eee Ws ‘Spe 
| it HR work-piece. The worm has an OD of 0.312 approximately 34 sec. The formed (ribbed) YY ys? a2 | , 
> be Min, 38 DP. and a 1414-deg. pressure wheel is clearly visible in the photograph. 7 -_— 5 
and Gi angle; the tops of the threads are modified The savings realized from using crush- ee ,' i 
ung MeWith 2 0,046-in. radius. The previous formed wheels for grinding threads and i 3 
end Machining sequence produced 75 pieces similar forms is well illustrated by the o S © 
tot per hr., and additional time for removal of following examples. A circular form tool, . 
pias irs needed. By using a crush-formed shown in Figs. 27a and 27b, has a somewhat 
are wheel in a precision thread grinder, the complicated contour and is made of hard- 
nds HR Production rate was increased to 120 pieces ened high-speed steel. The previous method 
ID per hr. and no additional was needed for of manufacture involved rough machining, 
with leburring as the first imperfect thread is hardening, and then grinding. This grind- 
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Fig. 28 — Examp 
ground threads 

the examples of in 
ground threads 
cluded). (Court: 
Jones & Lamson Corp 





Fig. 29—Samples of centerless ground threads. (Courtesy: Landis Tool 
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Fig. 30— Circular steel rack 


thread grinder, 


THIS END TO BE GROUND WITH 
GRINDING LINES RUNNING 
CONCENTRIC WITH 3° HOLE 





ENDS MUST BE GROUND 
SQUARE WITH HOLE 
WITHIN(Q.OO!) IN 6" 


that is plunge-ground on a 
centerless 

(Courtesy: Landis Tool Co. 
Fig 3 
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ing Operation required 444 to 5 hr. per 
orm tool when made in lots of 15 to 30. 
Using a crush-formed wheel, these form 
ols can be ground from the solid in less 
an 15 min. each; if the form tools are 
fugh machined, they can be finished 
found with a crushed wheel in approxi- 
mately 4 min. The time required to make 
actusher roll for crush-forming the wheel 
Babout the same as for making one form 
fool by the previously used method; there- 
ote, savings are only possible if the lot 
Wantities are 2 or more pieces. In larger 
lots, the savings are very large. 

Examples of the range of jobs possible 
im standard thread grinders may be seen in 
Fig. 28. 

Parts that have been threaded in a center- 
‘ss thread grinder are shown in Fig. 29. 
The circular racks in the central foreground 
‘just behind the helix angle adjustment 
bar) are a good example of this type of 


grindis A close-up of one of these is 
shown Fig. 30; this part is 14-in. in dia. 
and the rack teeth are ground from the 
‘lid in a single plunge cut (using a formed 
, { ) > 
Hops °CTOBER, 1946 


Worm sie 


of high GRINDING a 60° a 


eT 


m 












3% DIMENSION OVER TWO 
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Poe ee 
x wi 
© = 
O|@ Y 
Olm = § 
ee) te 
wl o 

Ni 

S| 

od © 

2 - Z| 
= = 

0 , a iw 

a | 8 gis 
eile DO} a eile 
wi¢ tie gi¢ 
ae ee 


GROUND CONCENTRIC 
WITH HOLE 


to.o1s TO 0.020 DEPTH OF CHAMFER 


TION THRL WORM THREADS 


THREE TIMES SIZE) 


wheel) in 144 min. The resulting accuracy 
is with 0.0001 in 1-in. length. 

The production volume possible with a 
centerless thread grinder is illustrated by 
considering the time required to grind 4- 
20 screws from the solid. An economical 
rate has been found to be 30 to 35 in. of 
thread ground per min.; or, if 4-in. long 
blanks are fed into the centerless thread 
grinder, 60 or 70 completed screws would 
be produced. 

Errors are very small in screws ground 
by this method: lead errors may be less 


than 0.0005-in. per in., sometimes as -low 
as 0.0001-in. per in. 


Case Studies—Concluded 


In conclusion, two case studies are pre- 
sented that involve more than one grinding 
operation on more than one type of grind- 
ing machine. 

The various grinding operations per- 
formed (and the standard time for each) 
on the worm sleeve shown in Fig. 31 are 
tabulated below. 





. 
| 
| 


Description of Operation 


| Standard 
Machine Used | Time, Hr. 
| Set Up | Per Pc. 





| 


Rough grind OD and outside face of | 
flange, 4.000 in. dia. and small end 

Rough and finish grind ID 

Finish grind OD of flange and 4.000- 
in. dia. 

Grind threads 

Grind chamfers on threads 





10 x 18 plain grinder with a 


45 deg. angular wheel slide | 0.25 | 0.16 
Internal grinder 0.61 0.48 
10 x 18 plain grinder 0.20 | 0.11 
Thread grinder 0.94 | 0.86 
Thread grinder 0.94 0.13 








ow eae eae oe 





OPERATION Ne | OPERATION N25 
PLUNGE GRIND 


PLUNGE GRIND 
ROUGH GRIND PUMP 
GEAR BLANK GRIND TIMING GEAR DIA. AND 


ADJOINING SHOULDER 
6130 PLAIN GRINDER {| MAX. DIA.- 20 10x 36 PLAIN GRINDER WITH 30 DEG. 
ANGULAR WHEEL SLIDE 





FIXED REST 


MAX. DIA.- 39 
MIN. Did. - 22 


OPERATION N& 2 MAX. DIA.- 30 
PLUNGE AND TRAVERSE GRIND MIN. DIA-20 


ROUGH GRIND FRONT AND OPERATION N26 
INTERMEDIATE MAIN BEARINGS, " . PLUNGE GRIND 


AIN GRINDER ok ieee ROUGH GRIND GAM CONTOURS 
Oe et be oy AND ECCENTRIC 


5x 26 CAM GRINDER 























| HII 

















FIXED REST ~ AUTO. RESTS 
FIXED RESTS 


OPERATION N& 3 MAX. DIA.- 30 OPERATION N27 
PLUNGE AND TRAVERSE GRIND 


MIN. DIA.- 20 PLUNGE GRIND 
ROUGH GRIND REAR AND | FINISH GRIND MAIN BEARINGS 
INTERMEDIATE MAIN BEARINGS |. | | 


0 x 36 PLAIN GRINDER 16 IN. MULTIPLE 


WHEEL GRINDER 

















FIXED REST- auto. RESTS 














TO USE THIS METHOD THIS 

DIAMETER MUST BE LARGE a 

ENOUGH TO CLEAR GAM NOSES L J 
AUTO. RESTS 


























OPERATION N24 
PLUNGE GRIND 
GRIND 2 INTERMEDIATE MAIN BEARINGS 
AND FINISH GRIND PUMP GEAR DIA. 
-10x 36 PLAIN GRINDER OPERATION N28 
PLUNGE GRIND 
MAX. DIA-30 FINISH GRIND CAM CONTOURS 


¥ J DIA.- 20 ANO ECCENTRIC 





5x26 CAM GRINDER 

















FIXED REST FIXED RESTS 


Sketches of grinding set-tps empicyed in finishing ar astomotive camskaft. Courtesy: Landis Toa! fo. 
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legheny Ludlum Carbides 
o the Editor: «. 
A number of our consumers and 
— BBospects have called our attention 
MIN. 01. mm page 419 in your August 1946 
| ue (File Facts No. 118), on which 
||| pu give a Comparison of the various 
o rades of cemented carbides. These 
. ople have all wondered why their 
purce of supply, which happens to 
- Allegheny Ludlum, was not listed 
n this table. 
For the record, Allegheny Ludlum 
id much of the basic development 
ork on carbides when they were 
t introduced in this country. At 
hat time we registered the trade- 
mark “Carmet.” Late in 1944 we re- 
sublished our Carbide Manufactur- 
1g Division and made available a 
omplete line of carbide tools and 
blanks under the name “Carmet,” in 


both standard and special shapes. 
C. B. Templeton 


llegheny Ludlum Steel Corp., 
rittsburgh, Pa. 




















MAX. DiA-2 
- MIN, DiA:2 


Through an unfortunate — indeed 
niorgivable— oversight, the “Car- 
” carbides were not listed in our 
able of comparable grades of car- 
bides. We are extremely sorry that 
€ are guilty of such an omission. 
We strive to be fair to all suppliers 
nd would not willingly slight one, 
nd, equally important, we aim to 
ive our readers all the information 











Mich. 


Pond Co, 
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in File Facts and all other depart- 
ments of MATERIALS & METHODS.--- 
The Editors. 


M & M “Must” Reading 


To the Editor: 

The writer has been a reader of 
your magazine for several years, and 
it has been quite helpful. Every is- 
sue is a “Must” reading for the entire 
organization. 

John Christopher 


Christopher & Principe, 
Los Angeles 14, Calif. 


We are happy that Reader Chris- 
topher finds MATERIALS & METHODS 
helpful. According to a recent reader 
survey, many other readers include 
M & M on their “must” reading list. 
—The Editors. 


Cleaning Zinc Die Castings 


To the Editor: 

In the item “Tips on Cleaning 
Zinc Die Castings” in your Shop 
Notes department of the August 
1946 issue there is one point which 
we think is subject to criticism. In 
the next to the last paragraph you 
state, “It is clear, therefore, that zinc 
die castings should not be cleaned 
anodically in detergents; . . .” That 
should be modified to read: “It is 
clear that zinc die castings should not 
be cleaned anodically in detergents 


carrying silicates having two or more 


molecules of silica per mole of alkali; 
but detergents containing meta- or 
sesquisilicate are entirely satisfactory 
for this operation.” 

Reference to the original paper by 
Hazel and Stericker shows that TSP, 
pyrophosphate, tetraphosphate and 
hexametaphosphate all attacked zinc 
when it was cleaned anodically, as 
did caustic soda. However, soda ash 
left the anode bright and specular, 
whereas in reversal of other exper- 
ience, it gave trouble on cathodes. 


C. H. Jeglum, 
Ass't. to the Chemical Director 


Philadelphia Quartz Co., 
Philadelphia 6, Pa. 


The original statement was not in 
error, but since a complete explana- 
tion came later, Reader Jeglum felt 
that the restatement of facts would 
eliminate any misunderstanding and 
avoid confusion—The Editors. 


High Temperature Alloys 


To the Editor: 

We noted the article “Super Alloys 
for High Temperature Service” in 
the June 1946 issue of MATERIALS 
& METHODS immediately after it was 
published, and thought the material 
very well handled, particularly in 
view of the controversial subject 
matter involved. We will take the 
liberty of making a few points now 


(Continued on page 941) 





























YOU GET MORE PRODUCTS PER TON 
WITH N-A-X HIGH-TENSILE STEEL 


* 


The High Physical Properties of This Low-Alloy 
Steel Can Make Your Sheet Steel Go 33% Farther 


Smaller Sections Provide 
the Saving 


N-A-X HIGH-TENSILE steel has the strength, 
toughness, fatigue- and corrosion-resistance 
to permit reductions up to 25% in sectional 
thickness when it replaces carbon sheet 
steels. These outstanding properties mean 
durability in your finished part or product. 
And they are translated into production 
increases up to 33%. 


Good Formability Makes 
the Switch Feasible 


N-A-X HIGH-TENSILE is exceptional among 
high-strength steels because of its unique 
combination of strength and ductility. It can 
be cold-formed to intricate shapes and deep- 
drawn to produce parts normally fabricated 
out of mild carbon steels. N-A-x HIGH-TEN- 
SILE has demonstrated its formability in 
scores of severe fabricating operations, and 
requires little or no change in die design or 
press capacity. 


HIGH-TENSILE STEEL 


* 


Three Tons Can Do the 
Work of Four 


By designing sections to take advantage 
of the high physical properties of N-A-x 
HIGH-TENSILE, manufacturers can use less 
steel per unit, get more units per ton. 
How great this increase will be depends, of 
course, on the particular part or product. 
But it is entirely reasonable to expect that 
three tons of N-A-X HIGH-TENSILE can be 
made to produce as many units as four 
tons of carbon sheet steel. 





NOW LET’S LOOK AT 
OVER-ALL COSTS 


There is only one fair way to compare the price 
factor of N-A-X HIGH-TENSILE and carbon 
sheet steel, and that is on the basis of over-all | 
costs. It is our conviction that N-A-X HIGH- | 
TENSILE will “pay its own way” by increasing | 
production per ton, and by making possible many 
economies in handling, fabricating and finishing. 
We are ready to work with you closely on your | 
particular problem of using N-A-X HIGH- | 
TENSILE to make a ton of steel go farther. 








GREAT LAKES STEEL 


Comporalion 


N-A-X ALLOY DIVISION «+ DETROIT 18, MICHIGAN 


UNIT OF NATIONAL STEEL CORPORATION 


COPYRIGHT 1946, GREAT LAKES STEEL CORPORATION 
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hich we would have made prior to 
wublication, had we had the oppor- 
nity. 

Under “What the Metals Must Ac- 
omplish,” it is noted that one au- 
hority has observed that more blade 
ailures than wheel failures have been 









eported. This is a natural situation 
in view of the fact that the ratio of 

les to wheels ranges from 50: to 

Actually, the possibility of 
wheel failures has been of much more 
worry to the engineers and metal- 
lurgists than the possibility of blade 
failures. 

Ir was stated that Haynes Stellite 
Co. turned out buckets for Ford and 
Allis-Chalmers. General. Electric 

uld be added to this list. 

It is true that at 1200 F the high- 
temperature fatigue strength of the 
cast alloys with coarse grain is not as 


ings Or castings. It is not true at 1500 
Fas the fatigue strength of the two 
types of materials is approximately 
the same. Recent results indicate that 
ine-grained castings have poorer fa- 
tigue strength than medium or 
coarse-grained castings in the cobalt- 
base alloys at 1200 F. 


Late in the article it is stated that 


chargers there is recrystallization that 
relieves strain. I do not believe this 

metallurgical possibility. It 
night, however, be argued that this 
ugher temperature permits some 
light plastic movement of the metal 
would distribute strain more 
nly than at the lower tempera- 
‘ure of operation of the I-40 jet 
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(Continued from page 939) 


buckets. In the same paragraph it is 
stated that G. E. spheroidized Hastel- 
loy B at 1900 F for 24 hr., thereby 
getting everything to precipitate that 
would ever do so in service. Actually, 
such treatment was not particularly 
satisfactory in preventing further pre- 
cipitation, but merely served to slow 
it down. The original heat treatment, 
which was not felt to be practical for 
production purposes, of 72 hr. at 
1700 F was more satisfactory in pre- 
venting precipitation, but even that 
was not adequate in completely pre- 
venting this phenomenon. 

In the analysis of Hastelloy C, the 
aluminum percentage of 1.0 is shown. 
This alloy does not carry any alumi- 
num. 

We believe your article must have 
received considerable attention and 
interest from your readers, and we 
consider its publication very timely. 

F. S. Badger, 
Vice President 


Haynes Stellite Co., 
Kokomo, Ind. 


We appreciate, and we are sure our 
readers will also, the comments of- 
fered by Dr. Badger. He and his 
company had a very great part in the 
development and manufacture of 
high temperature alloys. Haynes Stel- 
lite produces, in addition to the vari- 
ous grades of Hastelloy, Vitallium, 
61 Alloy and X-40. The three alloys 
listed were developed im conjunction 
with other companies, but Haynes 
Stellite has supplied all the material 
of these analyses commercially used. 


—The Editors. 


Reprints and Indexes 


Many readers have suggested, in 
recent communications, that we make 
available reprints of data published in 
MATERIALS & METHODS—especially 
the Manuals and File Facts. 

Each manual, as it is published, is 
immediately reprinted for distribu- 
tion to interested readers. These re- 
prints generally are available about 
three weeks after each issue of 
MATERIALS & METHODS is distrib- 
uted. A charge of 25 cents per copy 
is made for reprints, to cover the cost 
of mailing, handling and billing. We 
still have on hand a few copies of 
each manual in the séries from No. 6 
on through the one appearing in this 
issue. 

Other readers ask about indexes for 
MATERIALS & METHODS. Separate 
indexes were printed for this maga- 
zine and its predecessor—METALS 
AND ALLOYS to cover all issues 
through December 1945. Effective 
with the June 1946 issue, an index 
is published in the last issue of each 
volume. In other words, each June 
and December issue will carry an in- 
dex covering the previous six months. 
Indexes cover all feature articles, 
MATERIALS & METHODS Manuals 
and Engineering File Facts. 

Indexes are now published this 
way for two reasons: First, because 
in this manner each reader gets an 
index as soon as it is prepared, and, 
second, they are in the hands of the 
reader as soon as the volume is com- 
pleted. The index in our June 1946 

issue appeared on pages 1763 and 
1764. 
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Have you explored the possibilities of these 
special purpose U-S°S Steels? 


U-S-:S STAINLESS AND HEAT-RESIST- 
ING STEELS to assure high resistance 
to corrosion and heat, and to reduce 
weight. 


U-S-S CARILLOY STEELS—Allloy steels 
for the special jobs of industry. 


U-S-S HIGH STRENGTH STEELS to re- 
sist atmospheric corrosion and in- 
crease strength without adding 
weight. 


U-S:S COPPER STEEL to give at least 
twice the atmospheric corrosion re- 
sistance of regular steel at little addi- 
tional cost. 


U-S-S ABRASION-RESISTING STEEL 
to combat wear and friction. 


U-S-S HOT-ROLLED AND COLD- 
ROLLED STEELS to provide the basic 
advantages of steel, plus maximum 
economy in accordance with the 
needs of each job. 


U-S-S PAINTBOND —A _ galvanized, 
Bonderized sheet that permits imme- 
diate painting and holds paint tighter. 


U-S-S VITRENAMEL—Sheets designed 
especially for porcelain enameling. 


U-S-S ELECTRICAL SHEETS for motors, 
generators and transformers. 


MATERIALS 
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NUMBER 122 METHODS: Grinding 
October, 1946 


Some Characteristics of Standard Plain Grinding Machines 





Grinding Wheel mm Soe Net 


Nominal Size, In. Adjustment | Table Weight | 
‘Machine ——— poh for Grinding); Work Traverse | Lb. | Floor Space 
Manu- | Size | Standard | Max. | Max. | Auto. WheelFeed | Tapers, | Speeds, Rates In. | (Com- | Occupied by 
focturer| (in.) | Wheel Dia. Width In. | In. per Ft. | Rpm. perMin. | plete) | Machine In. 











Min. Max. 


202, 319, 6, 11, 22, 
14 14 0.00025 to 0.0045 3% 505, 800 39, 70,133) 2,610 42\~x 70% 
16x 1 16 é 0.0002 to 0.003 3% 200 to 900 3 to 120 4,000 50x 73 
| 175, 290, 
16x 1 16 0.0002 to 0.0050 5% 460, 800 3 to 280 3,600 (|53-13/16x78% 


100 to 1000 
16x 3 | 16 ( var.) - 4,300 





| 97, 154, 
24 24 0.0002 to 0.0046 31% 240, 383 | 7to360 5,650 


| | 95,153, | 
20x1%/| 20 0 to 0.100 34% 246,400 | 3t0360 6,500 


20x2 | 20 / 0.0001 — 4 80 (min.) | 3to360 | 5,700 60 x 82 


97,165, 
24x 2 | 2 0.0004 to 0.0028 225, 395 


3 to 240 6,100 


' 
| 


7444x9514 


4? to 165 
1Ox 18 24 0.0002 to 0.0046 ( var. ) 15 to 300 8,500 75x92% 
10x18| 30x3 | 0 to 0.120 3 51 to 140 3t0 240 | 10,200 90 x 126 
10x36! 30x ted l 50 to 135 310240 | 12,850 96 x 132 
10x18 24x3 3 0.0001 ; 42 to 246 3 to 360 9.500 77x97 


66, 111, 
10x18 24x | 24 0.0004 to 0.0028 174, 268 3 to 240 6,300 744. x95% 


10x18} 30x3 | ? 0.0004 to 0.0028 46 to 292 3 to 220 8.600 833%4x112 





14x18} 30x3 0 to 0.120 3 51t0140 | 3t0240 | 10,500 90 x 126 
14x36|} 30x3 | 0.0001 — ly 50t0 134 | 30240 | 13,050 96 x 132 
14x36| 30x3 | 10 bes 3-7/16 9 to 68 6 to 264 | 17,400 86 x 149 
14x18 30 x 3 — 0.0004 to 0.0028 5 76 to 292 3 to 220 9,000 864% x 112 . 
14x36| 30x3 0.0002 to 0.0012 34 40 to 160 7 to 120 13,300 8814 x 16334 


16x96| 30x3 | je i. — | 2520100 | 4178 | 27.500 120 x 288 
16x36|) 30x3 | 10 | aaa 3-7/16 9to68 | 6t0264 | 18,000 86 x 149 
56%36| 30u3 | 3¢ 7 | 0.0002 to 0.0012 3, 25to100 | 7t0120 | 14,300 | 8814x 16334 




















These data were furnished by the machine tool builders whose products are listed in this table. The code letters in the 
irst column refer to the leading manufacturers of precision grinders as follows: 


A—Brown & Sharpe Mfg. Co., Providence, R. I. 
B—Landis Tool Co., Waynesboro, Pa. 
C——Norton Company, Worcester, Mass. 


D—Cincinnati Milling & Grinding Machine Co., Inc., Cincinnati, Ohio 


Compiled by Robert S.. Burpo, Jr. 
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N°-B-M BAKES PERFECT “CORES” - 


TO GIVE YOU BETTER BRONZE PARTS 


It takes good molds to make good castings—and the heart of the mold 
is the core, which must be mixed and baked just like a cake. 





N-B-M cores would be the envy of any baker. We select and sift sands 
as carefully as flour, then blend them with binders in exacting propor- 
tions. After forming, cores are done to a turn in huge ovens with 
automatic timing and temperature control. 


Sounds complicated? It is. But it assures smooth, solid, accurate castings 
every time—however intricate your designs. 





ST.LOUIS * NEW YORK 








PLANTS IN: ST. LOUIS, MO. © PITTSBURGH, PA. * MEADVILLE, PA. © JERSEY CITY, N. J. © PORTSMOUTH, VA. * ST. PAUL, MINN, * CHICAGO, Ill 
946 MATERIALS & METHODS 








NUMBER 123 
October, 1946 


Standard Steels 


Basic Open-Hearth and Acid Bessemer Carbon 


Steels for Hot-Rolled Bars 





AISI 
Number 


Chemical Composition Limits, % 


Cc 


Mn 


S, Max. 





C 1008 
C 1010 
C 1012 
C1015 
C 1016 
C1017 
C1019 
C 1020 
C 1022 
C 1023 
C 1025 
C 1030 | 
C 1035 

C 1040 
C 1043 
C 1045 
‘C 1050 
C 1055 
C 1060 
C 1065 
C 1070 
C 1078 
C 1080 
C 1085 
C 1095 
B 1010 


0.10 max. 
0.08 /0.13 
0.10/0.15 
0.13/0.18 
0.13/0.18 
0.15/0.20 
0.15/0.20 
0.18/0.23 


| 0.18/0.23 
| 0.20/0.25 
| 0.22/0.28 
| 0.28/0.34 


0.40/0.47 
0.43 /0;50 
0.48/0.55 
0.50/0.60 
0.55/0.65 
0.60/0.70 
0.65/0.75 
0.72/0.85 
0.75/0.88 


| 0.80/0.93 | 
| 0.90/1.05 | 


0.30/0.50 
0.30/0.60 


 0.30/0.60 


0.30/0.60 
0.60/0.90 
0.30/0.60 
0.70/1.00 
0.30/0.60 


| 0.70/1.00 | 
| 0.30/0.60 
| 0.30/0.60 
 0.60/0.90 
| 0.32/0.38 | 
| 0.37/0.44 


0.60/0.90 
0.60/0.90 


| 0.70/1.00 


0,.60/0.90 
0.60/0.90 
0.60/0.90 
0.60/0.90 
0.60/0.90 
0.60/0.90 
0.30/0.60 
0.60/0.90 
0.70/1.00 


0.30/0.50 | 


0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.07/0.12 


0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.600 


MATERIALS: Steels 


Basic Open-Hearth Sulphurized Carbon Steels 
for Hot-Rolled Bars 





AISI 


Number | 


| 
; 
| 


Chemical Compositien Limits, % 





Cc 


Mn 





C1109 
C1112 
Cis 
C1116 
C1ii7 
C1118 
C 1120 
C 1137 
C1141 
C1144 
C1145 
C1151 





0.08 /0.13 
0.10/0.16 
0.13/0.18 
0.14/0.20 
0.14/0.20 
0.14/0.20 
0.18/0.23 
0.32/0.39 
0.37/0.45 
0.40/0.48 
| 0.42/0.49 
| 0.48/0.55 


0.60/0.90 
1.00/1.30 
0.70/1.00 
1.10/1.40 
1.00/1.30 
1.430/1.60 
0.70/1.00 
1.35/1.65 
1.35/1.65 


1.35/1.65 | 


0.70/1.00 


| 0.70/1.00 | 


0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 


0.08 /0.13 
0.08 /0.13 
0.08/0.13 
0.16/0.23 
0.08 /0.13 
0.08 /0.13 
0.08/0.13 
0.08 /0.13 
0.08 /0.13 
0.24/0.33 
0.04/0.07 
0.08/0.13 








NoTE: Sulphurized steel is not subject to check analysis 


for sulphur. 
analysis for phosphorus. 


Phosphorized steel is not subject to check 


Acid Bessemer Sulphurized Carbon Steels 
for Hot-Rolled Bars 





AISI 


Chemical Composition Limits, % 











| 0.13 max. | 0.30/0.60 Por C “Smee es eee 


i 


0.70/1.00 | 0.07/0.12 | 0.10/0.15 
0.70/1.00 | 0.07/0.12 | 0.16/0.23 
0.70/1.00 | 0.07/0.12 | 0.24/0.33 








Billi | 0.08/0.13 


NOTE 1: When silicon is specified in standard basic 
open-hearth steels, silicon may be ordered only as 0.10% 
maximum; 0.10 to 0.20%; or 0.15 to 0.30%. In the case 
of many grades of basic open-hearth steel, special practice 4s 
necessary in order to comply with a specification including 
silicon. 


B 1112 
B 1113 


0.08/0.13 
0.08/0.13 




















Nore 1: Sulphurized steel is not subject to check analysis 
for sulphur. 


NOTE 2: Acid bessemer steel is not furnished with 
ipecified silicon content. 


Note 2: Acid bessemer steel is not furnished with specs- 
fied silicon content. 


Data furnished by the American Iron & Steel Institute 
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facilities of the Arcos Re- 
search and Engineering 


Welelelachielal ts 


For out - of - the - ordinary 
welding problems, he has the 
Arcos field engineering staff 


to call on. 


Backing up his entire organ- 
ization is the long established 
reputation of Arcos Elec- 
trodes — 48 different analy- 
ses in all popular sizes for 
welding chrome-nickel, and 
straight chrome stainless 
steels, high tensile steels, 
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Proper Storage of Grinding Wheels 


by Francis D. Hart, Jr., 


Norton Compan) 


[The majority of grinding wheels are 
capable of withstanding ordinary handling 
and use without danger of damaging 
thm. However, when the wheels are not 
in use, they should be carefully stored to 
protect them against chipping or breakage. 

A grinding wheel in reality is a cutting 
tool and should be treated as carefully as 
any expensive reamer or cutter. It should 
have its place im a storage rack just as 
other tools do in the tool crib. Proper 
storage will protect the grinding wheel 





















‘Dis picture is a good example of hou 
grinding wheels should be stored. 
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against chipping or breakage and enable 
it to be quickly located. 

Grinding wheel storage racks should be 
so designed, constructed and located as to 
best fulfill the needs of the user. There 
are several factors that should be kept in 
mind when selecting the storage site. 
First, the room in which grinding wheels 
are stored should not be damp or subjected 
to extreme temperature changes, as or- 
ganic bonded wheels are sometimes affect- 
ed by such conditions. Grinding wheels 
should be stored in a dry area. 

A second important point to consider 
is the location of wheels in the racks and 
a system of wheel identification. Each 
separate section of the storage rack should 
be plainly marked, preferably with the 
wheel manufacturer's marking, so that 
wheels can be quickly located. The ma- 
jority of straight wheels (except thin 
wheels such as cut-off) and some shaped 


wheels are usually stored in racks or on 
shelves so constructed that there is no 
danger of the wheels rolling off. 

Cut-off and other wheels 3/16-in. thick 
and less should be laid flat on a plane 
surface that is free from any imperfec- 
tions and not likely to warp. A machined 
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steel plate is ideal for this purpose. 
Saucer, cup and straight wheels may be 
stored flat in stacks, or on edge, depend- 
ing upon the particular shape and the 
thinness of the edge. Small straight cup 
wheels are more often stood on edge, 
whereas tapered cups are better nested in 
stacks. Cup wheels over 6 in. in dia 
and all cylinder wheels should be piled 
flat, one on top of another. 

Small internal, straight, recessed and 
shaped wheels as well as mounted points, 
2 in. or less in dia., are best protected 
by placing them in boxes or drawers with 
the contents plainly labeled on the outside. 


A gas burner installed on a slitting ma 
chine has materially eliminated loss due 
to breakage when slitting silicon sheet 
steel, While silicon steel is extremel) 
brittle and difficult to work, it does have 
certain electrical characteristics that make 
it invaluable in the design and construc 
tion of electrical equipment. The burner 
is attached to the front of the slitter and 
is connected to the shop air and gas lines 
Before the steel enters the slitter it is fed 
over the burner, which is adjusted to heat 
the metal to the proper working tempera 
ture. (C. Choquette, Westinghouse Elec 
tric Corp.) 
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With two Super Cyclones, pro- 
duction zoomed from 12,912 HOW? 
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each 24 hour period. 
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Wisconsin Motors Corporation 

Milwaukee, Wisconsin 

From September 1945 to present | 

(1) Stepped-up daily heat treating production from -~ 
13,000 pounds of gray iron castings and forg- F 
ings to over 40,000 pounds. 

(2) Used 45% less floor space, —780 square feet as 
compared to 1400 square feet. (Including load- 
ing space for both furnaces.) 

By replacing 6 conventional box type furnaces with 

two Lindberg Super Cyclone pit type furnaces. 


















This tncrease ta possible because: 
—<<— = Castings reach heat quicker, heat- 
zp —Te a ing cycle is reduced from 6 to 
2% hours. Faster, more accurate 
heating is possible thru using 100% 
Forced Convection Heating. Thneow- 
erful Super Cyclone blower fan forces 
accurately heated air thru every part of 
the charge. All parts heat at ‘oe same 
time. No lag. No overheating of out- 
side and underheating of middle. 





Super Cyclones are never tied-up while castings cool 
in the work chamber. Basket handling permits castings 
to be removed from the furnace for cooling. Thus the 
Super Cyclone can immediately go to work on another charge of 
castings. This time saving was not possible with the conven- 
tional box type furnaces which were tied-up for hours while 
the work cooled én the work chamber. 


LINDBERG 
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Castings are handled more easily 
Vy by using work baskets that are 

loaded and unloaded away from 
the furnace. With the conventionil 
box type furnace, castings had to 
tediously loaded and unloaded in and 
out of the horizontal work chamber. 





The Super Cyclone in addition 
to heating quicker, permitting easief 
loading and unloading of work, and 
permitting cooling of castings 4W4) 
from the furnace, also operates at a 16% saving in fuel. 





Perhaps there’s an application for a Super Cyclone in youl 
foundry. Bulletin 130, ‘“‘Lindberg Super Cyclone”’ is yours 0 
the asking. Lindberg Engineering Company, 2451 West Hub 
bard Street, Chicago 12, Illinois. 
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Tips on Saving Tin 
h C, E. Hemssner & E. T. Jobnson, 
Chrysler Corp. 


















Tin continues to be scarce. Even though 
he war is OVEL, tin will be one of our 
| dtoget metals for at least the next 
at or two. The scarcity of tin prompted 
wysler Corp. to develop new methods 
hich resulted in a saving of over half 
he tin formerly used. Whereas in 1940 

won of tin was needed for every 480 
ys, the same amount will now fulfill the 
equirements of over 1000 cars. 

To accomplish this saving of tin, a 
umber of methods and materials changes 
ve been made: 

Body solder, used as a filling material 

0 give a smooth finish and sleek, uninter- 
pted body lines to a car, and formerly 
sing 15% tin, has been, developed to 
ne point where a solder ;containing no 
in at all is performing an equally satis- 
ctory job. The new solder provides all 
» the flowing characteristics and ease of 
orming necessary for the job. 
The soldering of fittings to gasoline 
snks has been replaced by spot-welding, 
sing a plastic gasket where a seal is 
ceeded. In certain places where the use of 
in solder for sealing is still required, the 
ontent of tin has been reduced from as 
high as 40% down to 10%. Joints are 
neater, and frequently stronger than the 
steel around them. 

Prior to the war, aluminum pistons 
were coated with tin to lubricate them 
properly so that they would withstand 
the severe “scrubbing” action against the 
cylinder walls. A mew brass coating has 
ben developed which works equally well, 
again saving tin. 

It has been found that the greatest sav- 
ings in tin can be accomplished by: (1) 
parts redesign to eliminate the use of 
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tin; (2) changing the processing method 






A new body solder has been developed 
maining no tin. The replaced’ solder 
contained 15% tin. 


0 reduce the amount of tin; and (3) 


Wing alternate materials in the place of 
tin, 
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Our cupboard is almost bare. We 
need some good Shop Notes to stock 
it again. So don’t hesitate to send in 
your kinks and ideas on how to do a 
job better. We pay for those published, 
too. 











Shot Blasting Aids Automotive Parts 


by John G. Wood & R. F. Sanders, 
Chevrolet Motor Div. 


During the war there was a constant 
search for substitute materials for vital 
parts of automotive equipment, such as 
steering knuckles, where perhaps human 
life was involved in the soundness of the 
metal. Often as soon as a substitute was 
tested and proved satisfactory, it became 
scarce and new substitutes had to be 
tested. 

In normal times materials are appraised 
by road testing, thus duplicating severe 
service conditions. During the war, how- 
ever, it was necessary to perform acceler- 
ated tests in the laboratory, called the 
“stroking” test. After establishing definite 
cycles for failure, it is apparent that ma- 
terial comparisons can be made quickly 

The load applied is calculated by 
measuring the deflection of a ring built 
im the piston rod, the gage being cali- 
brated in pound load. A total of 128,000 
cycles for failure was taken as the abso- 
lute minimum acceptable. The ratio of 
the low and high fatigue lives was used 
as a means of measuring the consistency 
of the material. The ideal ratio would, 
of course, be 1:1. 

When the high alloy steels were no 
longer available, we turned to the Na- 
tional Emergency steels. The ninth test 
of our series involved NE 8744, contain- 
ing 0.5% nickel and chromium. The best 
sample endured 416,561 cycles; the low 
only 124,400 cycles, thus with the poor 
ratio of 3.34:1. The low was, of course, 
under the minimum of 128,000 cycles. 
We considered the material fairly satis- 
factory yet borderline material. 

Whereupon we obtained samples of 
the same NE 8744 steel that were shot 
blasted at all areas subject to stress con- 
centrations. The poorest sample endured 
639,000 cycles and the best, 1,636,980, 
with ratio of 2.56:1. The fatigue lives 
of the shot blasted material were far 
greater than for any of the materials 
tested and showed that great benefit is 
derived from shot blasting or peening. 

Thus, it was possible to develop steer- 
ing knuckles of much less critical material 
than originally used and having a greater 
fatigue life than original production. A'so, 
minor design changes and improvement 
in machining the fillets were a major help 
in improving fatigue life. Shot blasting 
was also found effective in making trans- 
mission gears, made of CX-4120 steel 
(no nickel and 0.60 to 0.80% chro- 
mium). NE 8620 was found a satisfac- 
tory substitute, if shot blasted. 


New Scribing Plate for Precision Work 


A new type scribing plate has been 
developed by the Eastman Kodak Co. for 
use with optical comparators of the con- 
tour projection type. The plates may be 
used directly with the contour comparators 
or as printing masters for photographically 
duplicating the contour comparator plate. 
Also, they may be used for making small 
photo templates on metals, plastics and 
other materials. 

The new product consists of a trans- 
parent green-dyed gelatin coating applied 
to glass. Tolerance lines are scribed on 
the plate by cutting through the gelatin 
film. With conventional glass plates, hy- 
drofluoric acid is required to etch the 
plates. The entire execution of compara- 
tor plates may be left in the hands of a 
skilled draftsman. 





This picture illustrates the use of the new 

scribing plate. The piece under examina- 

tion has been shifted to illustrate how the 

tolerance lines in shaded areas are brought 

into sharp relief when using a supple- 

mental red light behind the gelatin-coated 
plate. 


By using a supplemental red light be- 
hind the plate, tolerance limits in sha- 
dowed areas are brought into sharp relief, 
showing as red lines against the dark 
green background. On precision grinders 
equipped with contour comparators, this 
permits the machine operator to see exact- 
ly how much material must be cut away 
to attain the desired dimensions. 

Where the original scribed pattern is 
symmetrical, duplicate plates can be 
printed directly from the original on 
photographic plates. Since such a copy is 
a “mirror image”, however, unsymmetrical 
patterns should be scribed in reverse or 
else the final duplicate should be printed 
from a master plate prepared from the 
original. 


A unique and rapid method of deter- 
mining the approximate humidity is 
through the use of small, sensitized labels 
that change color with humidity. Known 
as Hygrolabels, they are a brilliant blue- 
green when dry, and pink when the hu- 
midity approaches the point where mold, 
mildew, corrosion and rust takes place. 
(Eljay Enterprises) 
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Interest in low-temperature research has 
increased greatly in recent years. An aid 
to the research work is the recent develop- 
ment by Professor S. C. Collins, of Massa- 
chusetts Institute of Technology, of a rela- 
tively simple apparatus which makes readi- 
ly available any temperature down to 2 
deg. Absolute, or —457 F. 

At extremely low temperatures, much 
can be learned about the solid state of 
matter. At room temperature, minute 
influences within the molecule are ob- 
scured by the relatively tremendous ther- 
mal motion of the molecule, but in the 
range near absolute zero, or about —459.4 
F, these minute internal influences become 
the governing ones. At absolute zero, 
there is virtually no thermal motion; the 
molecules are literally “frozen in their 
tracks,” and their properties can be more 
readily examined and more accurately 
measured. 

Low-temperature research is useful in 
studies of the electronic structure of metals 
and semi-conductors, magnetic phenom- 
ena, the molecular structure of crystals, 
and other basic phenomena, Many metals 
lose all their electrical resistance at tem- 
peratures below 7 deg. Absolute. Research 
is mow under way to investigate this 
superconductivity with extremely short 
radar waves. 

Perhaps the most important research 
at low temperatures has been carried on 
to determine the characteristics which 
govern the behavior of chemical substances 
at any temperature by measuring the heat 
capacity, or the quantity of heat necessary 
to raise the temperature of the substance 
from near absolute zero to the tempera- 
ture in question. Knowing these physical 
characteristics, one can predict the chemi- 
cal properties of the material. 

Research in the low-temperature range 
has heretofore been limited for the most 
part to certain fixed temperatures, such 
as those of liquid oxygen, nitrogen, hydro- 
gen, or neon. The new device for obtain- 
ing sub-zero temperatures, known as the 
helium cryostat, can be so operated that 
its generation of cold just balances heat 
leakage into it or heat generated by ex- 
perimentation, and any desired tempera- 
ture may be maintained. 

The helium cryostat operates by circu- 
lating gaseous helium at moderate pres- 
sure through a heat exchanger, and then 
expanding it through an engine where it 
does work; consequently, more heat is 
removed from the helium than if it were 
expanded in the conventional manner 
through an orifice. This engine is the 
heart of the process, thermodynamically. 
It must handle one of the thinnest known 
fluids with high efficiency but without 
lubrication and without friction, for at 
these low temperatures lubricants solidify 
and ordinary steel becomes exceedingly 
brittle. By constantly circulating helium 
and cooling it in the heat exchanger with 
the cooler helium from the engine ex- 
haust, any heat leakage due to imperfect 
insulation or the experiment itself may 
be counteracted. 

As contrasted with the tons of special 
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New Device Aids Low-Temperature Research 


equipment operated at pressures up to 
3,000 psi. to produce liquid helium by 
some other methods now in usé¢, the 
present device weighs approximately one- 
half ton, three-quarters of which is devoted 
to the compressor and drive, and it oper- 
ates at only 200 psi. pressure. 

The new cryostat is expected to find 
important use in metallurgical research 
on thermal conductivity, embrittlement, 
and many other characteristics of metals 
and alloys. Present metals attain only a 
small fraction of the strength which 
theoretical consideration of the forces be- 
tween and within molecules shows to be 
possible. Perhaps a better knowledge of 
the characteristics of molecules and atoms 
through low-temperature research will 
some day bring these theoretical goals 
closer to actuality. 

—From “The Industrial Bulletin” 
of Arthur D. Little, luc. 
































Would you, manufacturer. 
how your products would ho 
jungles of the tropics? Then tee 
create similar conditions in you, 
backyard, or perhaps laboratop, 
plete except for the Bali Bali dancing »: 
(hot, but not humid). Dr. Pete aa 
University of Pittsburgh, has led the kK 
Put some glass jars in a room eps 
90 F. Cover the bottom of each jap yi 
moss, saturated with water to main. 
humidity of 60 to 80%. Place , 
chunks of bread atop the moss, blacin 
an air-tight lid on the jar. The mij 
forming on the bread is infected wi 
other types of organic growth, and », 
little “gardens” are allowed to £erminaty 
When fungi, bacteria, mites, etc. have 
reached a robust stage, place samples 
equipment to be tested in these jars, 4 
month’s exposure in these “junior hy 
houses” is equivalent to 6 mo. or a jeg 
in the Panama Canal Zone. Dr. Gray} 
tests have revealed that varnishes of th 
phenol-formaldehyde group are markedly 
resistant. (Westinghouse Electric Copp) 
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Air Curtain Protects Sand Blast Observation Window—Usimg a curtain of air bi 
the observation window of a sand blast room from pitting, engineers at the Bloompfel 
N. J., Lamp Div. of Westinghouse Electric Corp. have reduced the number of replacemem 
as much as 90%. A V4-in. pipe in which a number of holes have been drilled is mounte 
along the top of the window on the under side of the glass. As illustrated, the at 
a curtain across the window and deflects sand particles away from the glass. The | 
be installed in any sand blast equipment by following the plan shown in the 
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Engineering properties and applica- 
tions of carbon, alloy and stainless 
steels, irons and nonferrous metals and 
alloys. Selection and evaluation of 
metallic materials for engineering ser- 
vice. New alloys and modifications. 








Grain-Growth Inhibitors in Steel 


Condensed from “Metals Technology” 


A gradient-temperature furnace was used 
for heating samples in this investigation. 
The muffle is made of 4-in.-thick heat 
resisting plate. Heat is provided by two 
Globar heating elements placed just be- 
yond the back end of the muffle. Speci- 
mens consist of Y4-in. sq. bars 5 in. long. 

The position of the muffle and the set- 
ting of the control couple to produce the 
desired gradient were determined by trial. 
About 2 hr. is required for the furnace to 
reach a stable condition. The furnace is 
checked with a dummy sample before each 
run. 

Low carbon samples are oil-quenched 
from the furnace, sectioned longitudinally, 
polished, and etched in nital. The tempera- 
ture range during which grain coarsening 
occurs shows very clearly on the etched 
bars. Tests are usually run for periods of 
2, 4 and 8 hr. There is a slight decrease 
in gfain-coarsening temperature with in- 
creasing time. 

The effect of aluminum, titanium and 
zirconium on grain coarsening was investi- 
gated by adding 14, 4%, 1, 2 and 4 bb. 
of the elements per ton to a series of suc- 
essive ingots of an open-hearth heat. Sam- 
ples were taken from the middle cut of 
each ingot and forged to 1-in. rounds, 
which were used for grain-coarsening and 
physical tests. Steels of about 0.30% car- 
bon, 0.80% manganese and 0.25% silicon 
were used for all of the series. Before 
gtain-coarsening or physical tests were 
made, the samples were normalized from 
1600 F. 

Results indicate that aluminum is most 
effective as a grain-growth inhibitor when 
0.028% as acid-soluble aluminum is pres- 
ent. It is difficult to reconcile this critical 
amount with any theory involving grain- 
growth inhibiting by an aluminum oxide. 
The mechanism of grain-growth inhibiting 
by titanium is much less complex than that 
of aluminum. 

The simple relation between titanium 
content and coarsening temperature is com- 
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patible with, though not proof of, grain- 
growth inhibiting by titanium carbide. Zir- 
conium is less effective than either alumi- 
num or titanium as a grain refiner. 

The improvement in notched-impact re- 
sistance at low temperatures by these ele- 
ments is more of a direct alloying effect 
than the result of grain refinement. The 
latter does improve the notched-impact re- 
sistance, and it is therefore difficult to dis- 
tinguish alloying and grain-refining effects. 
Considering alloying effects alone, alumi- 
num and zirconium are beneficial to low- 
temperature impact resistance, and titanium 
is detrimental. (James W. Halley. Metals 
Technology, Vol. 13, June 1946, Tech. 
Pub. No. 2030, 11 pp.) 


Aluminum and Music 
Condensed from “Modern Metals” 


As a demonstration that aluminum has 
fine tonal qualities, the Aluminum Co. of 
Canada at an entertainment in December, 
1945, presented aluminum chimes, an in- 
strument composed of 15 cast aluminum 
covers (alloy AC 123), originally made for 
pots and pans. The covers were screwed on 
wooden pegs in two rows, the lower corre- 
sponding to the white keys on the piano 
and the upper ones to the black keys. The 
covers were lined up chromatically from 
CY aa UF’: 

The domelike shape of the covers ap- 
parently accounts for their musical tone. 
They are made in four diameters ranging 
from 614 to 10% in. The first set tested 
gave out a perfect major chord, with the 
doubling (one octave higher) of the fun- 
damental note of the chord. The vibrations 
lasted over 30 sec., sometimes 40 to 50 sec., 
whereas piano strings do not vibrate for 
more than 30 sec., unless struck very hard 
and in the lower range. 








































The covers were made to vibrate with, 
wooden mallet, the striking poin: being 
shoulder of the cover, close to the ejp 
The only trouble was that the vibra: 
carried on too long, making for confye 
there having been no dampening dey; 
The covers can be made to vibrate with 
violin bow, such vibrations lasting over. 
minute. When sand is placed on the jpg 
of the cover, the vibrations shape the on 
into a 4-point star. 

To fill in gaps in the chromatic scgjp j 
was decided to scrape the inside sypfe 
of some of the covers, thereby making them 
thinner. It was expected that this would 
give them a higher pitch, but the con 
resulted. It was concluded from study thy 
the diameter of the cover is a basic facto, 
in the number of vibrations per sec. 

Larger covers. give lower notes becauy 
the vibrations, having a larger territory tp 
cover, take more time to come back to their 
starting point. Hence, the vibrations ag 
slower and the pitch is lower. 

The reduction in weight, whether through 
scraping or at time of casting, reduces the 
tempo of the vibrations, making for lowe 
tone. Perhaps the modulus of elasticity js 
altered by scraping, or a little less metal js 
poured at casting. 

When struck by the mallet or scraped 
by the violin bow, molecules bounce back 
to their starting point, forming vibrations, 
The faster this bouncing back, the faster the 
vibrations. One speed factor is the rigidity 
and thickness of the metal, i.¢., its degree 
of resistance. 

It should theoretically be possible to take 
any cover and scrape it gradually to secure 
all possible notes, but actually the founds 
tion of the musical tone would soon k 
ruined, especially the richness of the hur 
monics. The normal ratio of the decreas 
in vibrations is 16:15. When one scrapes 
to reduce by a half tone one removes met 
by the same ratio. 

As a result of this demonstration by the 
Aluminum Co. of Canada, it is felt that a 
exploration of musical possibilities of alv- 
minum alloys would be of high interest 
both the musical profession and to the 
aluminum industry. Perhaps some time the 
“brass section” of an orchestra will be the 
“aluminum” section. (Francois Hone. 
Mod. Metals, Vol. 2, July 1946, pp. 17-19. 


Gray Iron Wear Resistance 


Condensed from “American Foundryman 


Structurés recognized as having the best 
wear properties may be described as having 
a fully pearlitic matrix with the A F.A. 
Type A graphite. In this discussion, com 
ments are confined to those machine par 
which occasionally fail because of differ- 
ences in the cast iron structure and 10 
because of inadequate lubrication or hig" 
bearing pressures, etc. 

Various gray iron structures can b: classi- 
fied in order of their decreasing we 
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Bung-type gas furnace used by Bethlehem for controlled cooling of alloy steel. 


Cooling alloy-steel billets in a bed of temperature drop per hour is always 
z ashes or similar material does not al- constant and in many instances the 
alu. ways provide an accurate means for cooling cycle is actually shorter than in 
st t controlling the cooling rate. This lack older methods. This development re- 
re of exact control may allow thermal sults in sounder alloy steel and greater 
> the | transformations to occur too rapidly, freedom from internal flaws. 
pone and cracks to form inside the billet. Controlled cooling is another Beth- 
og Bethlehem’s method of controlled lehem advance in the production of 
cooling of alloy billets governs the rate fine alloy steels for exacting automo- 
of cooling according to the thermal tive, aviation and industrial uses. If 
characteristics of the particular alloy you use alloy steel in any form we in- 
steel. After rolling, the billet is placed vite you to call on Bethlehem metal- 
in a bung-type furnace where the cool- lurgists for advice on analyses, heat 
nan ing is thermostatically controlled. The treatment or applications. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


* BETHLEHEM ALLOY STEELS * 
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OW 
INGACIAD 


Get ini your pine? 


Look around your plant... at your products 
- +». at your equipment. Wherever stainless 
steel protection is needed only on the ex- 
| posed or contact side, there is where IngAclad 
| ) Stainless-Clad Steel fits into your picture. 
| Because IngAclad is 20 solid stainless steel, 
| permanently bonded to a backing of mild 
steel, it provides all the stainless steel pro- 
tection you need—for far less than the cost 








of solid stainless. Doesn’t that fit into your 
picture? 
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PRODUCTION 


INGACLIAD 


STAINLESS-CLAD STEEL 


INGERSOLL Stee! Division > BORG-WARNER CORPORATION 
310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS 


PLANTS: Chicago, Illinois © « New Castle, indianc . Kalamaroo, Michigan 
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resistance: (A) Refined and comp 
pearlitic matrix with A.F.A Tye 
graphite; (B) coarse pearlitic matriy 
A.F.A. Type A graphite; (C\) , 
with a small amount of free ferrite my 
with A.F.A. Type A graphite; (C2) Peat 
with a small amount of free cemey 
matrix with A.F.A. Type A graphite: (7 
abundant ferrite matrix with A.F.A. Ty, 
graphite; (E) abundant free come 
matrix with any form of Btaphite: | 
secondary ferrite matrix associated , 
dendritic graphite, A.F.A. Type D 4, 
graphite. However, this discussion js , 
so much on the degree of wear resis, 
of different gray irons as on Preventing { 
undesirable structures for optimum we 
properties in gray iron machine parts, 
All of the factors influencing the prod 
tion of Types D and E graphite cap 
overcome by careful foundry control, 4 
their effects on graphite structure cap 
efficiently prevented by adequate inoc 
tion of the metal just before pouring 4 
castings. Inoculation is a gray iron found 
term meaning the addition of silicon, or j 
combination with other metals—iry 
nickel, calcium, chromium, etc. 
These late additions have two effec 
(1) They provide final deoxidation { 
melt (very common metallurgical practic 
indeed); and (2) they provide seeding q 
the melt with relatively concentrated silico 
which initiates early graphitization durin 
freezing. 
A few details about inoculation wi 
the foundryman should bear in mind ar 
temperature of metal inoculated should n 
be below 2750 F; the inoculant should | 
fused into the metal without burning 
powdered silicon, for example, burns readi! 
with a blue flame and is, therefore, ineffed 
tive; adjustment of the composition | 
necessary to accommodate the ladle additio 
of silicon and its combined alloys. (F. G 
Sefing. Am. Foundryman, Vol. 9, Jun 
1946, pp. 77-79.) 


Aluminum-Steel Trolley Wires 
Condensed from “Revue de Vl’ Aluminiun 


The copper wire used in the past h 
had several disadvantages: (1) relativelj 
high loss by mechanical wear; (2) appeal 
ance of flaws under certain condition 
which caused numerous ruptures; (3) t 
apparatus used for joining segments “€ 
creased the life of the wire; (4) welding 
was unsatisfactory as the welded joints wet 
not as strong as the original wire; and (5) 
sensitivity to annealing and therefore wea 
ening in case of large or abnormal !oacs 
Furthermore, France must import coppée 

The choice among the many possible 
substitutes depends upon the conditions 0 
service. Any replacement should hav 
physical and mechanical properties equ 
to copper as well as a satisfactory lif 
Various solutions are possible: (1) use % 
a composite system with a contact wire © 
iron or mild steel attached rigidly 
cable of aluminum, aluminum-stec! © 

(Continued on page 964) 
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Yes, Bunker Hill Zinc is 100% ore-zinc. Secondary materials of any kind are not 
used in the production of the zinc. Special care is taken to avoid contamination of the 
metal. Dross formed in the melting of the cathode zinc, is sold and not re-treated in the 
plant. Scrap, skimmings and cleanings from around the furnace and moulds, are melted 
in a separate furnace and converted into zinc dust instead of being returned to the 
main furnace. 


Every precaution is taken to keep Bunker Hill Zinc uncontaminated. That their 
metallurgists are successful in this important control work is evidenced by the fact that 
this pure metal runs consistently 99.99% zinc content and is practically free of lead. 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17 « Eldorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 
KELLOGG, IDAHO 
Sales Office for Pacific Coast 


NKER HILL 99.99+% ZINC 
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OXYGEN-FREE 
HIGH-CONDUCTIVITY 
COPPER 


OFHC 


REG. U.S. PAT. OFF. 








NOW READY 


A DIGEST OF PUBLISHED INFORMATION 
CONCERNING OFHC COPPER IS NOW 
READY FOR DISTRIBUTION. 


WE WILL BE GLAD TO SEND A COPY TO 
METALLURGISTS AND ENGINEERS UPON 
REQUEST. 


THE AMERICAN METAL COMPANY, LTD. 


61 BROADWAY 


NEW YORK 6 NEW YORK 











MANY USES — BIG SAVINGS 


WITH 


CERRO ~ ALLOYS 


CERROMATRIX—250° F. For securing punch and die parts; anchoring machine parts; 
short run forming dies, etc. 

CERROBEND—158° F. As a filler for bending thin-walled tubing—melts out in boiling 
water. Also used for automotive and aircraft assembly jigs, forming dies, etc. 
CERROSAFE—165° F.-190° F. Used for proof-casting cavities in molds, forging dies, 

duplicate patterns, etc. 
CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make precision castings. 
CERROLOW—117° F.—CERROLOW—136° F. and CERROLOW—174° F. 


REPRESENTATIVES AND DISTRIBUTORS 











ANSONIA, CONN 
L. Heres De Wyk & Ce 
89 Main St. 
BOSTON 16, MASS. 
Robert P Waller, 
80 Boylston St. 
BROOKLYN 7, N. Y. 
Belmont Smelting & 
Refining Works 
330 Belmont Ave 
CHICAGO 6, ILL. 


Sterling Products Co., Inc. 


121 N. Jefferson St. 
CLEVELAND 14, OHIO 
Die Supply Co. 
5345 St. Clair Ave 
DALLAS, TEXAS 
Meta 700d ' 
2500 § Ervay 
DETROIT 17, MICH 
Castaloy Metal Sales Co 
197 S. Waterman Ave 


‘ 


HOUSTON 1, TEXAS 
Metal Goods Corp. 

16 Drennan St. 
KANSAS CITY 8, MO. 
Metal Goods Corp. 

1701 Baltimore 


LOS ANGELES 21, CALIF 


Composite Die Supply ¢ 
1855 Industrial St. 


MILWAUKEE 3, WISC 
Williams-Collins, Inc. 
2409 State St., W 


MINNEAPOLIS 1, MINN 
Northern Machinery & 
su piy UU 

mber Exchange Bldg 


MOLINE, ILI 
Sterling Products Ce 
1524 Third St 


CERRO DE PASCO COPPER 


40 WALL STREET 


NEW ORLEANS, LA 
Metal Goods Corp. 
413 Canal Bidg. 


NEW YORK 5,N. Y. 
Belmont Smelting & 
Refining Wks. 
Cerro-Alloy Div. 

37 Wall St. 


PHILADELPHIA 2, PA. 
Jackson Associates 
152 N. 15th St 
ST. LOUIS 15, MO. 
Metal Goods Corp 
5239 Brown Ave. 
TULSA 6, OKLA 
Metal Goods ¢ orp 
19 E. Cameron 
TORONTO 8, ONT. 


The Canada Metal Co 
721 Eastern Ave 


CORPORATION 


NEW YORK 5, WN. Y. 
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Almelec-steel; (2) semi-catenar 
with a number of flexible conneg; 
tween the carrying cable and th , 
cable; (3) system of various wir, 
trically more resistant than copper 
allel with accompanying feeders 4 , 
num, aluminum-steel or Almelec, iy) 
simple contact wires installed in 
way as copper wires. Various py 
connected with each of these are ,, 
ered. 

The mechanical properties of aly; 
wire do not permit its use as , , 
wire. Therefore, wire of Almelec , , 
num-steel must be used. The Almeg, 
not be obtained in long lengths s », 
ous joints would be required. Als ; 
shown a high loss by wear, as much , 
times as great as that of copper , 
same section. Consequently, it is oy 
ommended. 

The aluminum-steel wire is very 
factory. The aluminum supplies th. \ 
conductivity while the steel resis, 
wear. A composite wire of 0.062 y 
of steel and 0.124 sq. in. of aluming 
equivalent to a 0.093 sq. in. sectcg 
copper. The composite section my 
designed so the wear is taken by the » 
Many actual profiles of aluminun; 
wires are shown. The joints are wey 

The experience with these alumi 
steel wires has shown that they ar, 
satisfactory on the whole, even thou 
designing of the wire has been nec 
in some conditions. (L. Albert. R: 
Aluminium, Vol. 118, Jan. 194 


14-23.) 


Precipitation-Hardened Aluminun- 
Magnesium-Copper Forging Alor 


Condensed from “Aluminium 


The influence of the different conte 
zinc, Magnesium and copper on the 1 
chanical and corrosion behavior of alum 
num-zinc-magnesium-copper alloys 
studied in six alloys. It was found that 
alloys with 3.7% zinc, 2.5% magnesil 
1.5 to 2% copper, 0.7% manganes ' 
with 4.5% zinc, 1.5% magnesium, |.) 
2% copper, 0.7% manganese are am 
equivalent as regards mechanical streng 
and reach the minimum values of steag 
required by the Flw. 3115 standards 
by cold precipitation-hardening. 

With regard to stress-corrosion behav! 
the alloy with 4.5% zinc, 1.5% magnesill 
was decidedly superior, especially 
heating to 122 to 212 F, so that this @ 
terial gives to other aluminum-z0c iH 
nesium-copper alloys a good surface prot 
tion against corrosion if mechani@ 
plated with it. 

Hot-precipitation-hardening 
F) produces considerable increas 
strength and elastic limit wit 
elongation, which reduces resistance ag 
stress-corrosion. This can be eliminated ™ 
plating (mechanically) with nus 
magnesium-silicon. (K. L. Dreyer & 
Seemann. Aluminium, Vol. 26, 19%: ? 


76-82.) 


MATERIALS & METHOD 
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Tougher competitive era 
ing up! Better products get 


best of the market .... so, 





ow the simple rule of making 


THINS TEEL 
STAINLESS 


EXTRA LONG COILS 


1 products better — make them 
h Stainless. Cost? Well, per- 
ps Thinsteel Stainless is the an- 
er. . . light gauge precision 





pnomical “‘tailored’’ material 





th lightness yet ample strength 


. and provides the “sell” qual- less downtime 


EXTREMELY CLOSE TOLERANCES 


more parts per ton 
WIDE RANGE OF PHYSICALS AND ANALYSES 
. tailored for your job 


GAUGES THIN AS .001” 
. « « strength with lightness 


bs that mean “buy” to buyers. 
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Fabrication economies with Thinsteel 

Stainless start with unvarying coil-after- 

coil dimensional accuracy, physical prop- 
erties, chemistry and quality finish. Your 
rigid specifications can be met in gauges thin 
as .001 and in popular A.L.S.I. grades. Check 
right now with CMP. 





GIVES MAXIMUM PRODUCTION PER TON 


E COLD METAL PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


les Offices: NEW YORK * CHICAGO °* DETROIT 
‘LOUIS * BUFFALO * DAYTON °* LOS ANGELES 
CTOBER, 1946 965 














¢ MAT ERIALS 


Design-uses of plastics, plywood, fi- 
bre, glass, rubber, ceramics, etc. as 
engineering materials. Composite 
metal-nonmetal combinations. New 
forms of nonmetallic materials. 


HONMETALL 














Core Materials for Laminates 


Condensed from “Plastics” 


The problem of selecting the best core 
material for laminated sandwich structures 
for aircraft and other applications is inves- 
tigated here. The materials covered in 
the survey included a cellular hard rubber, 
a cellular glass, balsa wood, and four ex- 
panded plastics—cellulose acetate, poly- 
styrene, a urea-formaldehyde, and a zein 
(protein) base product. 

The purpose of the investigation was to 
learn the physical and mechanical proper- 
ties of some expanded plastics and other 
low-density materials available from com- 
mercial sources as an aid in the selection 
of materials for specific applications. The 
properties determined were: density; ther- 
mal conductivity; dimensional stability; 
resistance to water, lubricating oil, gasoline, 
and other chemicals; flexural and compres- 
sive strengths; and moduli of elasticity. 

The densities of the materials tested, in 
gm/cc., were polystyrene 0.02, urea formal- 
dehyde 0.04, hard rubber 0.07 to 0.08, 
low-density balsa 0.07 to 0.09, and cellulose 
acetate 0.08 to 0.09. The Foamglass and 
zein product had densities of about 0.17 
and the high-density balsa 0.16 to 0.32 gm. 
Since the densities and cellular structure 
of an expanded plastics may. be varied to 
some extent, the materials cannot be rated 
on the density. 

The procedures for test were similar in 
general to those described in Federal Specifi- 
cation L-P-406a. The specimens for the 
various tests were conditioned at 77 F and 
50% relative humidity for at least two 
days prior to test, and tested under those 
conditions (with a few exceptions). The 
thermal conductivity tests were conducted 
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in an 8-in. guarded hot plate apparatus in 
a manner similar to that described in 
Federal Specification LLL-F-32 lb. The 
specimens, 8 in. by 8 in., were dried in an 
oven at 140 to 150 F for about 16 hr. prior 
to test. 

For accelerated weathering, the materials 
were subjected to alternate exposure to a 
temperature of 150 F in a circulating-air 
oven and to moisture in a fog chamber at 
77 F. The daily schedule included 2 hr. 
in the fog chamber, 2 hr. in the oven. The 
test lasted 240 hr. 

Flexure tests were made with a self- 
aligning, adjustable span flexure jig mount- 
ed in a universal hydraulic testing machine. 
The compressive tests were also made on a 
universal hydraulic testing machine, and 
special bearing blocks were constructed with 
brackets to permit using a Southwark-Peters 
plastics extensometer for deformation 
measurements. 

To summarize, hard rubber had the low- 
est thermal conductivity of the materials 
tested; glass and polystyrene changed least 
in weight- and dimensions when subjected 
to extremes of temperature and humidity; 
all the organic products ‘were affected to 
some extent by seven months outdoor expo- 
sure, but glass was unaffected; glass and 
hard rubber, in this order, were least 
changed in dimension and weight on im- 
mersion in various chemicals, all variations 
being less than 1% except for hard rubber 
in an aromatic gasoline blend; and balsa 
was much superior in flexural and compres- 
sive properties. (B. M. Axilrod & E. 
Koenig. Plastics, Vol. 5, July 1946, pp. 68- 


~A 
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Sandwich Materials 


Condensed from ‘Aviation’ 


“DuPont CCA”—cellulose acetate ; 
unoriented multicellular form—is 
wiched between plywood, metal, o¢ 
cloth faces for use in aircraft. ( 
fabricated in various densities b 
and 8 Ib. per cu. ft.—each within q, 
of +0.5 lb. 

The product is available as ex 
boards, with length limited only fy 
size of container and method of shipg 
Width and thickness are limited ly 
nature of the process and capacity of 
ing manufacturing equipment. At pr 
widths are 4 to 6 in. and thickness 
to 1 in. Slabs, sheets and blocks q@ 
built up from boards by various me 
of gluing. 

The core material was first used ini 
dary and non-structural aircraft applica 
because of its uniformity, strength, 
low density. Its use for primary struq 
is now being investigated. Flat, thin| 
nates are being tested for use in am 
floor panels, bulkheads, furnishings 
doors. The 4 to 5 lb. per-cu.-ft. CCA 
sufficient strength for these uses. 

Because of the relatively good ele 
and thermal insulating properties, 
material is being used or suggested 
electrical instrument cases, heating « 
and food-storage cases. Laminated co 
surfaces are simpler in design than com 
tional metal structures. Other. applica 
are helicopter tail cones and heli 
anti-torque blades. 

Machined pieces of any desired ¢ 
can be made from CCA slabs by us 
standard woodworking equipment. 
using a gang router to cut a sefit 
parallel wedge-shaped grooves 34 thi0 
the material, the core can be shaped witht 
heating by bending it so that the cus 
on the inside of the curve. 

If the kerfs are properly spaced & 
coated with glue, they will close and * 
together during the final laminating of 
tion. If the material is carefully heat 
just below the softening point (400! 
it can be shaped without grooving. 

If CCA is squeezed in a cold die, it® 
assume permanently the shape of the ! 
Standard thermosetting glues are sat 
tory for bonding CCA to itself or to sul 
skins. 

Tests indicate that a well designed 
slab, when subjected to an edge-wise 
pressive force, will withstand a load & 
to 50 to 75% of the ultimate 
of surface skins. Buckling skin stresses * 
10,000 to 14,000 psi. for pap eg 
laminates and 20,000 to 28,000 ps! 
laminates of glass fiber and CCA. 
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ENGINEERING DATA 
ON PLASTICS 


6. TRANSFER MOLDING PRESSURES 
















































































; t yourself. See if you can answer the following: These questions and many others are fully answered in a 
[sing a pot type mold, bow do you calculate pressure and mold- new eight-page booklet titled “Transfer Molding Pres- 
ing area for transfer molding parts? sures.” This free authoritative folder contains a compilation 
ow would you figure the above, using an auxiliary ram trans- of data recently collected by Durez engineers . . . and in- 
y ler type mold? cludes several practical charts similar to the one shown 
he Vhat effect does prebeating bave on pressures? below. Jt is the first printed treatise on this widely discussed subject. 
ks cain ben is a one-eighth-inch orifice best? A quarler-inch orifice? Write: Durez Plastics & Chemicals, Inc., 910 Walck Road, 
s meow should gate area compare with runner area? North Tonawanda, New York. 
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FIGHTING CORROSION? 
YOUR CHANCES OF WINNING ARE GREATER 


witH HAVEG 


HAVEG molded plastic chemical equipment is resistant throughout its 
entire mass to practically all acids, bases and salts, to chlorine and to 
many solvents and other chemicals, excepting those of a highly oxi- 
dizing nature. 

HAVEG has strength, toughness and durability. It is unaffected by 
rapid temperature changes. It can be used continuously at temperatures 
as high as 265°F (130°C). 

HAVEG Standard Equipment includes cylindrical and rectangular 
tanks; towers; pipe, valves and fittings; fume duct; and relative items. 
Special equipment is readily made due to HAVEG’S adaptability to 
molding without involving expensive molds. Bulletin F-25 gives com- 
plete engineering, design and application data on all types of HAVEG 
equipment. Send for your copy. 


"ou 
HAVEG CORPORATION 
0a NN 


NEWARK 25, DELAWARE 


FACTORY — MARSHALLTON, DELAWARE 


CLEVELAND 14 CHICAGO 11 DETROIT 11 LOS ANGELES 13 
550 Leader Building 1201 Paimolive Building 2832 E. Grand Bivd 601 W. Fifth St 





Shear strength of CCA is high 
impact strength is relatively high fy 
low-density material. (R. E. Ma er. 4, 
Vol. 45, July 1946, pp. 72-7 


Adhesives 


Condensed from “Steel” 


Adhesives are commonly though y 
substances applied as intermediate |, 
between two surfaces to stick the 
each other. This definition is generally 
plicable, but does not include such ;, 
as the bonding of fibers in paper: o» 
other hand, it does include the sold: 
of metals, which is not ordinarily tho 
of as being an adhesive application, 

Today's adhesives include many 
thetics. Pure substances are seldom w 
Modifying agents find extensive ug 
produce desired properties in adhesive ; 
positions. 

Some important applications of adhe 
are in manufacture of plywood, and jp 
bonding of metals. The latter four 
tensive use in military aircraft manufaty 

Organic adhesives are finding » 
plication in bonding two or more dife 
materials. Metal-sheathed plywood « 
example of this type of product. The og 
ics are finding wide usage in instrum 
manufacture where mechanical join 
welding or soldering may be difficut 
impossible. Some continuous bonds | 
shown better strength and stiffness quis 
than riveted or spot-welded intermim 
type fastenings. 

Materials joinable by adhesives io 
aluminum, steel, zinc, magnesium, 1 
structural materials, glass. natural and: 
thetic rubbers, wood, textiles, and 1 
plastics. 

The theory of adhesion is still eles 
tary. The development of adhesives 
been largely empirical. Adhesive ‘ 
can be explained, however, by consi 
tion of underlying atomic forces, and 
force affects that may be brought into} 
by molecular arrangements of atoms. 

The chemical properties of surfaces 
now known to play an important pat. 
that the molecular attractive forces, an_ 
the mechanical filling of pores, are # 
marily responsible for the bond. (& 
surfaces retain the highest attractive {0 
which ate neutralized by molecules 
than those of the adhesive if the suf 
is not kept clean prior to adhesive 
cation. 

Suitable adhesives are now indicated 
considering the proper relationships | 
tween the active groups on the 
molecules, and those on the mo 
the surface. Such considerations 
indicating the correct adhesive c! 
metal to metal, metal to rubber, « 

Various standard test methods for 
uating bond strengths are _lisied 
described briefly. (Stee/, Vol. 118, Apt.’ 
1946, pp. 100-104, 106, 108 & 11° 
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Selection, applications and design of 
parts made by various fabricating 
methods or de 8 of special materials. 
Properties and uses of finishes and 
coatings. Design and materials for 
specific products orfields. General en- 
gineering design trends or principles. 











New French Rapid Transit Car 


Condensed from “Revue de l Aluminium” 


The ‘“Michelines” are trains equipped 
with rubber tires. The first train of this 
type constructed of steel, which went into 
operation in 1929, was completely satisfac- 
tory. From 1929 to 1936 there was a 
gradual evolution to a 100-passenger car 
made with a framework of welded steel 
tubes covered with aluminum alloy panels. 

These trains offered the advantages of 
longer life of the rolling stock and rails, 
greater comfort due to the elimination of 
shock and vibration, and better perform- 
ance because the adherence of the rubber 
to steel is greater than that of metal to 
metal, resulting in starting with full power 
and vigorous braking. However, the re- 
sistance to rolling is greater with rubber 
than with metal tires. 

In 1937, due to the electrification of 
part of the French railways, it became de- 
sirable to produce electric trains of this 
type. The result was the Micheline 136 
with 136 seats. Its weight was about a 
third that of the standard railroad equip- 
ment of almost the same capacity. The tri- 
angular framework was steel, used in the 
form of welded shapes and covered with 
Plymax panels which had a wooden core 
sheathed on both sides with aluminum sheet. 

Most of the coach parts, fittings and 
“copper work” were made of light alloys, 
as were many of the auxiliary parts of the 
motors. A very important lightening of 
the equipment resulted from the use of stain- 
less steel sheets in place of castings for the 
Starting resistances, of aluminum for the 
wiring and of modifications of the electric 
and pneumatic equipment. 

The weight saved in the electrical equip- 
ment (motors excepted) was about 40% 
of the normal weight. The cables for the 
power circuits were made of 99.5% alumi- 
num protected by rigid tubes of U4G alu- 
minum alloy (composition not given). 

The weight saving made possible by the 
use of aluminum for the cables varied, de- 
pending upon whether the size was deter- 
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mined by the maximum permissible heating 
or by the maximum allowable ohmic drop. 
In the first case, the weight saving was 
36%. In the second case, the saving would 
have been 18% if rubber insulation had 
been used for the aluminum but actually 
was 57%, due to the use of a new in- 
sulation “lyonisol.” 

It was found desirable to use copper 
cable lugs at the ends of the aluminum 
cables to avoid electrolytic corrosion as 
well as the increased resistance that would 
have resulted from the superficial oxidation 
of the aluminum. Likewise, some of the 
terminals operated at a temperature too 
high for aluminum. 

A detailed list is given of the various 
parts made of aluminum, with the French 
trade mames of the grades used. Tests on 
the only Micheline 136 ever produced 
showed excellent performance with low cur- 
rent consumption. The war prevented fur- 
thér work on this model. 

Work is being done now on new de- 
velopments and materials. Three trains, 
one of ordinary steel, one of 18:8 stainless, 
and one entirely of light alloys, will be 
constructed for comparative tests. It is 
believed these new trains will be the most 
comfortable and modern in the world. 
(M. Victor. Revue de l' Aluminium, Vol. 
23, Apr. 1946, pp. 120-128.) 


Bearings 


Condensed from “Mécanique” 


Bearing operation is affected by specific 
pressure, speed and diameter of the shaft, 
play in the bearing, viscosity of the oil 
film, surface finish of the shaft and bearing, 
nature of the metals, L/D ratio and the 
oiliness of the lubricant. Three conditions 


govern the functioning durins perio, 
normal or perfect lubrication: pr. 
speed and viscosity of the oi! Thy ,, 
factors affect mainly the boundaries gf, 
normal period. 

Various empirical equation: are , 
for determining these relationship, 
calculated results are only pproxiy 
since many secondary factors ace not , 
into consideration. The results are sp 
fied by the introduction of the ratio 2y 
where Z = coefficient of viscosity of thy 
at the temperature of the oil film: y 
revolutions per sec. and P= average » 
sure. 

The active surface (surface coverg) 
the oil film under pressure) corresy, 
to the length of the bearing minus ,, 
0.8 in. for the pressure decrease at the « 
Anything that decreases the active sy 
increases the load. The lower half of 
bearing, which controls the active sy 
should not have any grooves. The ; 
half may carry a longitudinal groove to (s 
the oil along the length of the bearing 

The relationship between the coefig 
of friction and ZN/P is affected by § 
viscosity of the oil but not by its oilin 
Within the limits of viscous lubrigg 
the nature of the metal has little effec y 
the coefficient of friction. The use of g 
friction bearings in place of bronze 
creases the critical value of ZN/P ,y 
therefore, increases the zone of peak 
lubrication. 

When ZN/P approaches the crit 
value, it is advantageous to replace bro 
by antifriction bearings. The use of; 
of higher oiliness tends to decrease 
critical value of ZN/P. Within the 
of oily but imperfect lubrication, oiling 
viscosity of the lubricant and nature 
the metal are important factors in detem 
ing the coefficient of friction. The a 
cient of friction is not affected by ZN 
but by the layer of oil absorbed by the me 

The deflection corresponding to the leng 
of the bearing, as calculated from the bea 
ing fatigue of the shaft, should not exc 
0.0012 in. The L/D ratio of the beans 
is usually 1 to 1.5, and in no case shod 
equal two. The play should be reducedd 
much as possible. Although a small i 
crease in the coefficient of friction may! 
sult, it is largely compensated by the 
longation of the zone of security. 

The maximum load is evidently the \ut 
which decreases the thickness of the 0 
film excessively. With current surface ™ 
ishes, natural cooling and bronze bearis} 
it seems to be about 3.1 to 6.2 psi. if 
diameters from 1.6 to 3.9 in. 

Higher loads can be used with spt 
precautions, such as high viscosity oil, 
ter cooling and improved surface finisié 
Speeds for the present bearings are limit 
by the temperature of the oil film, whi 
should not exceed 175 F. 

The maximum eccentricity (ratio o! & 
distance between the center of the shill 
and the center of the bearing to the radi 
play) can be considered 0.5. Vat 
ments, such as surface irregularitie 
defects of parallelism of the s! 
bearing, will decrease the thickness o! ™ 
oil film. Bearing standards are propo 
based on the extremes of present comme 
cial surface finishes. (P. Martinet. Mé 
ique, Vol. 30, Feb. 1946, pp. 45-5 
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Faithful, down to the last rivet head... 


This model American Flyer railroad coach by 
A. C. Gilbert Mfg. Co. demonstrates how beau- 
tifully you can reproduce the most intricate designs 
and surface detail... with Monsanto Plastics. 


With molded plastics you get materials and 
methods that provide mass production of third 
dimension detail that is unmatched in perfection 
or economy by metal stampings, die casting, 
forging ...or machining. (Remember, you pay for 
designing skill in plastic moldings just once...in 
the original die.) 


Such clean fidelity is more 
than a technical achievement... 
it's a proved sales-producer 
...in toys, personal accessories, il 
writing instruments, art objects, )] 


SERVING INI 


premiums of all kinds. 


AN 


Lustron and Fibestos, Mon- 
santo’s injection molding plastics, 


MONSANTO 


STICS 


WHICH 





for 


“Sales-swinging” 





fidelity 


A. C. Gilbert miniature railroad cars 
' molded of Fibestos, cellulose acetate. 


offer you the ability to take real punishment, a 
full range cf beautiful colors, and genuine econ- 
omy. Other Monsanto Plastics offering this same 
faithful reproduction in combination with other 
properties are also available. Complete data 
on request: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts. In 
Canada, Monsanto Ltd., Montreal, Toronto, 
Vancouver. 

The broad and versatile Family of Monsanto Plastics includes: 
Lustron* polystyrenes * Cerex* heat resistant thermoplastics 
Vinyl acetals * Nitron* cellulose nitrates 


Fibestos* cellulose acetates * Thalid* 


for impression molding * Resinox* phe- 
nolics * Resimene* melamines. Forms 
in which they are supplied include: 
ee Sheets * Rods * Tubes * Molding com- 
pounds ¢ Industrial resins * Coating 
ceeuce alae nll compounds * Vuepak* rigid, transpar- 
ent packaging materials. 


*Reg. U.S. Pat. Off. 
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where castings must be 


STRONG AND MACHINABLE 





‘ABS(O- MEEHANITE 


is the answer...- 


Whenever you have to select castings on the basis of a com- 
bination of properties, consider our experience: We produce 
three main classifications of Absco-Meehanite castings and 
within them nine types. Among them are metals which 
permit a wide range of choice and an unusually close con- 
trol of metal characteristics in relation to a specific service. 

For example, when the cam shown here was needed as 
a component in a piece of precision equipment, Absco- 
Meehanite was found to be the answer, furnishing castings 
that are strong and machinable ... a close-grained high 
strength iron combining such properties as freedom from 
distortion, rigidity, wéar-resistance and an ability to take 
a high polish. 

American Brake Shoe Company’s practical knowledge 
of foundry techniques is another factor to consider in rela- 
tion to Absco-Meehanite castings. It has proved important 
to many whose need for castings is on a production-schedule 
basis. Write us and tell us your needs in detail. Let us tell 
you what type of metal we recommend. American Brake Shoe 
Company, 230 Park Ave., New York 17, N. Y. 


1. Strength (Shear, 5. Heat Resistance 
Compressive, Tensile 6. Toughness 
and Transverse) 7. Rigidity 
2. Impact Resistance 8. Machinability 
3. Corrosion Resistance 9. Pressure Tightness 
4. Wear Resistance 10. Vibration Absorption 





industrial Desig 
Condensed from “Modern, Plasticg 


“Form follows function” jas 
cepted as an axiom of good modern 4, 
Function encompasses costs, cye or 
appeal, and serviceability. No one de 
or design staff, can qualify : Bend 
engineer, cost accountant, mechanic 
gineer, stylist and sales, distributio, 
merchandise expert while Possessing al 
other specialized job skills that 4, 
manded of the team of experts behing », 
ern production and distribution. 

The industrial designer must at jas 
familiar with the properties of mate; 
tool and die possibilities and limit; 
manufacturing processes, principles of , 
chanics and physics, and methods o | 
tribution. The manufacturer will the, , 
be forced to eliminate repeatedly jn, 
tical but pretty ideas of the designe, 

The average industrial designer j; , 
urally strongest in conceiving pleasing {, 
proportion, texture and color combinatiy 
This is his primary contribution » ; 
team of specialists that brings the {ni 
product to the consumer. Eye appeu ; 
not compensate for costs that are » 
hibitive or for a design that is functions 
poor. 

The designer should have a prag; 
analytical mind for research and obsy 
tion so that he can perfect sales stimulx 
and superior function-in-use features uy 
which repeat sales are built. He mus 
velop utility and convenience, and ing 
porate them into an attractive design. 
involves a study of economy in mot 
psychological reactions to form, arrangeme 
and texture, and ease of handling. 

The redesigning of an electric shave 
a good example of proper principles. 
die costs for a certain old electric sh 
housing and the new design are the sus 
yet many features of utility, eye appeal 
serviceability have been added in the : 
gested design. The product is sold in s 
cient quantity to amortize the mold | 
over a great number of parts, bringing 
cost per housing to a negligibly low fig 

The plastic core is more compact @ 
lighter than the old metal and fabric ¥ 
making for cheaper shipment by the 
ducer and easier handling by the user. 
rapid stowage of the electric cord in1 
carton while it is still attached to the shi 
housing is an important feature. 

In the old model there were six sq 
which proved onerous to the user: Re 
ing the cord from the carton and disengl 
ing the cord from its holder; unwind 
the cord and inserting the female 
into the shaver housing; inserting the 2 
plug at the power source and removal uy 
completion of the shave; disengaging ® 
rubber female plug from the shaver: ' 
placing the shaver and rewinding 0¢! 
stowing the electric cord. 

The design of the new mode! redid 
these six steps to the single action of pl 
ging the unit into the power source. T 
electric cord and plug are a semi-pe™ 
nent integral part of the housing; yet ' 
cord can be easily replaced should 1% 
come worn out or broken. (Gerald > 
Mod. Plastics, Vol. 23, July 1946, pp. ' 
110.) 
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“Let’s ask ACME!’ 





make you a special alloy, hand-tailored to your needs. 

Unless you are already a user of TRIPLE-A Acme 
Aluminum Castings, you don’t know how good an 
aluminum casting poured in a thoroughly modern 
foundry—with strictly last-word foundry technique— 
can be. The skill of experienced foundrymen, closely su- 
pervised, is supplemented by strict inspection methods 
and today’s most complete quality control equipment. 

Investigate the added competitive advantages Acme 
Aluminum Castings can give your product. Consult 


Acme without obligation. 











SALES OFFICES: 


Pittsburgh St. Lowis 
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DAYTON 3, 


New York 
Washington 
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Minneepolis Flint Milwaukee Dallas 
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been found, in particular, that ¢, 
amounts of hydrogen when P'esent ig 
structure of iron have a pro: ounced 
brittling effect; hydrogen incre. ses the 
bide stability, tends to produc chil} 
and to promote porosity. 

When moisture enters the , 
the air and immediately strike; the w 
hot coke it is decomposed into bhy4, 
and oxygen. This absorbs heat—hyg 
chilling effect. Likewise, the hydy 
being mainly in the nascent state, j;, 
ceedingly active in its action on the 
iron it meets. 





Melting, alloying, refining and casting 
methods, furnaces and machines. lron 
and steel making, nonferrous metal 
production, foundry practice and 
equipment. Die casting, permanent 
mold casting, precision casting, etc. 
Refractories, control equipment and 





accessories for melting furnaces. 








Vacuum Permanent Mold Casting 


Condensed from “The Foundry” 


The vacuum-casting system was origi- 
nated by M. Bruneau in Paris and found 
widespread application in Europe during 
the war for making cylinder-heads of in- 
ternal-combustion engines. The theory of 
the process is to evacuate the section of the 
mold that has a thin area, which allows 
atmospheric pressure to force the molten 
alloy into the cavity. Castings with sec- 
tions as thin as 0.03 in. are cast success- 
fully. 

An example of the use of the system is 
a 6\4-in.-dia.-bore engine. The combus- 
tion space and exhaust passages are formed 
by sand cores. The casting is made with 
the rocker faces downward and the combus- 
tion space facing up. The metal is intro- 
duced through the center area. This core 
is hung downward. The metal flows down 
through the center on to the guide-valve 
bosses which are solid, and then into the 
thin area and back up around the cylinder- 
barrel face, which is extended and has two 
risers. 

There is a feed to the absolute center 
of the head. These cylinder-heads were 
very satisfactory, as metal was fed to the 
right place in the right quantity and at the 
same time allowed progressive solidifica- 
tion, the outside solidifying first and the 
center feeder feeding into the highly stressed 
areas until the feeding cycle was completed. 

The lower nine fins were larger than the 
balance and have the fin sections made in 
four separate blocks, parting at 90 deg. 
The series of fins which received the di- 
rect flow of metal plus the full effect of 
the weight of metal required a vacuum of 
only 7 lb., while the large fins higher up 
in the mold required a complete vacuum 
to make them fill satisfactorily. 

These fins were 0.03-in. thick at the tip, 
with 1-deg. taper. This required 2 deg. of 
vacuum. To obtain this, a single central 
vacuum pump was used and tapped into 
large capacity storage tanks with various 
degrees of vacuum. These tanks were piped 
and controlled by stop-valves and attached 
to cover-plates on the exterior of the mold, 
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sealing the heads of the cores forming the 
cylinder fins. 

Adaptations and improvements were made 
for other types of cylinder-heads, and the 
system was applied to many other jobs, 
thereby eliminating the human element. 
The prime feature of the process is to pro- 
duce a casting that is impractical under 
any other means. 

Cost of mold manufacture is high. Great 
skill is required in machining, and all parts 
must be fitted most accurately. The break- 
ing in of these tools has a very great bear- 
ing on their ultimate life. Trained person- 
nel is required to handle the equipment 
if its life is to be sufficient to justify the 
capital investment. 

If the castings do not weigh less than 
4 lb., they should sell for 38 to 42¢ per Ib. 
(Jack W. Wheeler. Foundry, Vol. 74, 
June 1946, pp. 90-93, 268, 270.) 


Developments in 
Gray Iron and Malleable 


Condensed from “Metal Progress’ 


Judged by the output in tons, the gray 
iron foundry forms the largest branch of 
the ferrous casting industry. This in itself 
indicates the vital part gray iron played 
in war. When it is further realized that 
not many years ago an iron of about 40,000 
psi. was considered a high-tést iron, where- 
as today considerable tonnages are produced 
testing as high as 70,000 and 80,000 psi. 
in tension, it is evident that its usefulness 
as an engineering material has been greatly 
increased. 

Extensive studies of cupola operation 
have resulted in greatly improved metal- 
lurgical control and a better understanding 
of the detrimental effect on the iron of 
certain products of combustion. It has 


In addition to moisture control unin: 
the iron foundry, a development of ,, 
siderable interest and promise is the \y 
lined cupola. Use of a basic cupols y 
reduce the 0.12% phosphorus and 
0.07% sulphur (normal for gray ing 
down to 0.03% maximum for each elem 

The effect of inoculants of the graphs 
ing group (which consist of strong graph; 
tizers such as silicon-calcium-titanium , 
loys, silicon-nickel alloys, or silicon carbid, 
is to produce fine graphite nuclei in x 
molten metal which promote the formar 
of the random type graphite. Due t 4 
large number of nuclei formed, the graphj 
flakes are of moderate size and are of qj 
form distribution. 

In comparison with irons with cou 
graphite flakes, fine graphite increase; { 
tensile strength as well as transverse def. 
tion without appreciably increasing ty 
hardness. Freedom from dendrytic ty 
graphite, furthermore, increases the tejp 
tance to wear. 

As shrinkage is a direct function ¢ 
percentage of combined carbon, the effeg 
of the inoculants in reducing the chillicg 
tendency also results in increased soundnes 
and uniformity of structure (and hardnes) 
—all of which are of particular importa 
in castings with varying cross sections. 

During the war large diesel engix 
crankshafts for submarines, cargo ships ani 
landing craft were made of cast iron. Thes 
crankshafts have set up an excellent reco 
for service. Great savings in material ani 
machining have also been effected, whid 
is best evidenced by comparing the blod 
forged crankshaft for an 8-cylinder marie 
diesel engine which weighed 36,000 |b. a 
the rough and 12,000 Ib. finished machined, 
with the casting used in place of it whid 
weighs only 14,000 Ib. in the rough— 
substantial saving in both mateérial «ai 
machining time. Analysis of this crak 
shaft was 2.65% total carbon, 2.48% 
silicon, 1.18% manganese, 1.21% nicke, 
0.17% chromium and 1.15% molybdenua 

The malleable industry, which in 194 
produced something over a million toi 
of castings, has also made rapid advan 
both through metallurgical research a 
through extensive mechanization and mot 
ernization in both old and new faciliue 

The metallurgical trend in the malleabl 
industry has been toward much lower 
bon content. This improves the physic 
properties and opens a much wider field 0 
application—best evidenced by the ve 
large malleable castings used in mechani 
ordnance in heavy rear axle housings ' 
trucks, and gun bases weighing 300 to % 
Ib. and having sections as much as 4 
thick. (G. Vennerholm. Metal Progr 
Vol. 49, June 1946, pp. 1163-1168. 
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| and metal producing shops. And the time factor is one which has been given the 
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an utmost consideration by’ Lectromelt designers. Top-charging type Moore Rapid 
rickel I~ 

enuf. des, Lectromelt Furnaces require an average of only four minutes from the time the 
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- roof is raised, charging completed and the power on. This rapid and easy 
fances 








e charging feature means immense saving of “down” time and more metal per 
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turn. Lectromelts, by the incorporation of many patented features, cost less 


per ton to operate. 





vel From every angle—Leciromelting is Economelting. 


¢ LAPSED TIME PITTSBURGH LECTROMELT FURNACE CORP. 


ere FOUR MINUTES 
PITTSBURGH 30, PA. 
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WITH AUTOMATIC ELECTRODE CONTROL 


To ‘its already extensive line of fast melting electric furnaces, 
Detroit Rocking Electric Division has added a new model—the 
type LFN, 150 Kw., with 500 lb. nominal cold charge capacity, 
750 Ib. molten metal capacity. It will melt 900 Ibs. of bronze 
per hour, or 500 Ibs. of cast iron. Like other Detroit Electric 
Furnaces, this model has the well-known rocking action which 
produces automatic stirring. All melting factors, such as time, 
temperature, and composition, are under the sure, easy control 
of one man. The type LFN is available with attached electrode 
brackets and mechanical automatic electrode control, as shown 
above; or pedestal mounted electrode brackets with automatic 
hydraulic electrode control. There is a Detroit Rocking Electric 
Furnace to meet your needs—from 10 to 4000 Ibs. capacity. Send 
us your melting requirements, and our engineers will recommend 
the specific model best suited to your particular production. 


DETROIT ctectr 
KUHLMAN ELECTRIC COMPA 
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Influence of Tellurium as ; 
Chill-Inducing Medium in Cast 


Condensed from 


"The Foundry Trade Journg» 


Three methods of introducing tg 
into the iron were investigated: (1) 
direct addition to the ladle; (2) as 
wash or lacquer; and (3) mixed 
facing sand. Rough standardization 
tained by using a pattern 8 in. by 4 
2 in. for the test blocks. 

When added to the ladle, g 
ranging from 0.001 to 0.02 was used 
powder was scattered loosely over the 
tom of the ladle and the molten iron p 
or poured on to it. In Practically 
case the bulk of tellurium was, due jp 
low volatization | point, immediately \ 
with the production of clouds of fume 

In view of the erratic results and of 
irritant effect of the fumes evolved, the 
dition of the loose powder was discontiny 
and a means of protected addition was ys 
This consisted of enclosing the powder 
thin copper foil, or in copper tubes, dg 
at the ends. 

An immediate improvement in result 
effected and fractures ranging from q 
pletely white, through varying depths; 
chill to mottled and gray, were obtained 
random in the test blocks. Here agi 
however, the results were erratic, due 
was considered, to the tendency (wh 
using low-temperature iron) of the cop 
capsule to float and only partially dissol 
From this, the melting point of copper 
considered to be too high, and aluminy 
foil and tubes were substituted. 

When used as a mold wash, differ 
percentages by weight of tellurium pow 
were tried, ranging from 1 to 20. It 
found that 10% imparted the deepest chil 
The most satisfactory results were obtaind 
when mixing tellurium powder with g 
ordinary foundry blackwash. The howe 
and more fluid the iron, the greater was 
chill obtained, up to an apparent maximu 
of ¥@-in. being obtained by this means 

The application of tellurium mixed wi 
ordinary green facing sand is of a particu 
importance where the lacquer cannot read! 
be applied. Here again 10% was found ' 
be the maximum necessary to give the # 
parently greatest depth of chill obtainabl 
by this means. (Foundry Trade J., Vol.’ 
Mar. 14, 1946, pp. 283-287.) 


The “Elkem’’ Rotating Arc Furnace 


Condensed from a Paper of 
The Electrochemical Soctet 


It is well known that ferro-alloy furna 
and other electric melting furnaces, opet 
ing at high temperatures, will in ume © 
velop craters which result in a less efficiet! 
operation of the furnace. These craters " 
evitably lead to uneconomical and 
operation. 

The furnace gasses cannot penetrate 
crater walls, and accordingly have to 0! 
their way along the surface of the e! ctrode 
to the top of the furnace. The gasses %™ 
become overheated and leave the furnace 
an unusually high temperature, and ¥” 


MATERIALS & METHODS 
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a when you‘re in a modern foundry 
the i 
ol i look for the MZ. lining 


The new streamlined \foundry of the H. B. Salter Taylor ZIRCON linings offer inieresting possibilities 
Mfg. Co. of Marysville, Ohio, operates a battery in both arc and resistor type Detroit Electric Fur- 










late of 350 Ib. Type ““LFQ’’ Detroit Electric Furnaces naces for melting both ferrous and non-ferrous 
which are lined and maintained with P. B. SILLI- alloys. 
MANITE Brick . . . Spedal Shapes .. . Patch and 

enact Cement. Melting plumbing brass, averaging 12 Write today for complete data. 

yperat to 15 heats of 440 Ibs. each in 9 hours. Melting 

ae 750,000 to 1,000,000 Ibs. of metal per lining Enshipive: Gibeilien. Rekesiantbeives 


ficient 


with minimum patching. REFRACTORIES ENGINEERING & SUPPLIES LTD 


a] y hy . MONTREA 


TATLOR SOW 


MANUFACTURERS OF REFRACTORIES e CINCINNATI « OHIO «+ US A 
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This 
LIGHTWEIGHT INSULATING BRICK 


does **T)ouble Duty’’ 


in Furnace Walls 




































CONVENIENT 13*2 x 9" SIZE—EASY TO HANDLE 


REDUCES WALL JOINTS 65% 
















Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 


Excellent insulation— a 4!/2 inch thickness being 











equivalent in heat flow resistance to more than 
29 inches of fire brick. 


Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 
losses. For specific data, indicate type of furnace 


and approx. operating temperatures in writing to: 


ThermOflake srick 


FOR HOT FACE TEMPERATURES UP TO 2000° F. 
















often, with great violence, break th, 
the slag covering at certain spots and ,., 
taneously, fine white flames of €vapoty 
metals will appear. In this way ,.. 
losses of material from the furnag , 
result, due not only to evaporation gf , 
constituents of the charge but also 4y, 
dust caused by the violent escape o , 
Consequently, there may also be large \,, 
of heat from the furnace. The hor ,, 
will overheat the electrode sections oy: 
the furnace so that the wear and te, , 
the electrode holders will be very se,\,.) 

In Norway there has been develope) 
rotating electric melting furnace, the “ 
Rotary Furnace”, which effectively gj, 
nates the formation of craters. Ording; 
this furnace is designed as a three-phg 
furnace with the electrodes suspended 4 4 
three points of an equilateral triangle. 
furnace pot is round and rotates or 0: 
lates slowly, so that the melting 2. 
constantly move sideways relative to 4 
electrodes. By this rotation the whole {,, 
nace charge is successively drawn into tw 
melting zone, and the furnace bow) # 
kept clean and free from craters. 

Development work on this project begs 
in 1917 but was not considered ready jy 
trial on a full commercial scale until 1937 
At this time there was put in operatiog 
7000-kw. furnace of 190 tons weight ~» 
the turntable. This initial furnace prove 
so satisfactory that another has been cop. 
structed and two more are in proc 
construction at this time. 

At Porsgrunn Elektrometallurgiske } 
Norway an Elkem furnace and an ordinay 
non-rotating furnace were operated simi. 
taneously, producing 75% ferro-silicon with 
the same class of raw materials. The 
sults showed that the Elkem furnace ha 
about 17% larger production with the sam 
consumption of power and the consumption 
of materials per ton of ferro-silicon pr 
duced was about 10% less. 

The operating and maintenance costs fo 
the rotary equipment are almost nil. Th 
erection costs for the Elkem furnace is only 
about 8% greater than that of the ordinay 


but not the buildings and other equipment 
(Tonnes Ellefsen.' Electrochemical So 
Preprint No. 89-12.) 


Preventing Gas in Light Metals 


Condensed from “Aluminium” 


Often strong swellings have been o> 
served near the welding seam of light met 
als, in particular of aluminum-magnesiu® 
alloys with high magnesium contents, whith 
must be ascribed to gas content of the allo} 
which could not escape any more altel 
solidification of the aluminum solid solv: 
tions. 

By taking care that in producing 
alloy a residual part of the melt remaiti 
which solidifies at a much lower tempe! 
ature than the solid solutions, the gases 4 
given an opportunity to escape from Mt 
still pasty mass. This method does 0 
impair the good surface corrosion pfop 
erties of aluminum-magnesium alloys, 4% 
improves the stress-corrosion behavio! (H 
Mader. Aluminium, Vol. 26, May-Ju% 
1944, pp. 83-84.) 


MATERIALS & METHODS 
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DO YOU NEED 


A BETTER 





EFRACTORY? 





@ Corhart Electrocast Refractories are high-duty products which 
have proved considerably more effective than conventional 
refractories in certain severe services. If your processes contain 
spots where a better refractory is needed to provide a balanced 
unit and to reduce frequent repairs, Corhart Electrocast Refrac- 


tories may possibly be the answer. 


The brief outline below 


gives some of the basic facts about our products. Further infor- 
mation will be gladly sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth and Lee 


PRODUCTS 


The Corhart Refractories Company manufactures 
Electrocast refractory products exclusively. Cor- 
hart Electrocast Refractories are made by melting 
selected and controlled refractory batches in 
electric furnaces and casting the molten material 
ints molds of any desired reasonable shape and 
size. After careful annealing, the castings are 
ready for shipment and use. 

Three Electrocast refractory compositions are 
commercially available: 

CORHART STANDARD ELECTROCAST — a 
high-duty corundum-mullite refractory, with 
density of approximately 183 Ibs. per cu. ft. 
CORHART ZED ELECTROCAST—a high-duty 
zirconia-bearing aluminous refractory, with 
density of approximately 205 Ibs. per cu. ft. 
CORHART ZAC ELECTROCAST—a high-duty 
uirconia-bearing refractory, with density of ap- 
proximately 220 Ibs. per cu. ft. 


Other Corhart products are: 


CORHART STANDARD MORTAR—a_high- 
temperature, high-quality, hot-setting cement 
for laying up Electrocast, or any aluminous 
retractory. 


CORHART ACID-PROOF MORTARS — rapid 
cold-setting, vitrifiable mortars of minimum 
porosities. 

CORHART ELECTROPLAST—a high-tempera- 
ture, hot-setting plastic refractory, designed for 


ramming and made from crushed Standard 
Electrocast, 


Streets, Louisville 10, Kentucky. 


““Corhart’’ is a trade-mark, registered U. S. Patent Office. 


CORHART ELECTROCAST GRAINS—Stand- 
ard Electrocast crushed to desired screen size 
for use in many commercial applications. 


PROPERTIES 


Due to the unique method of manufacture, the 
Electrocast refractory line possesses a combina- 
tion of characteristics found in no other type of 
refractory. Data on properties will be sent on 
request. 

POROSITY: Apparent porosity of Corhart Elec- 
trocast refractories is practically nil—therefore 
virtually no absorption. 

HARDNESS: 8-9 on Mineralogist’s scale. 
THERMAL EXPANSION: Less than that of 
conventional fire clay bodies. 

THERMAL CONDUCTIVITY: Approximately 
one and one-half times that of conventional fire 
clay bodies. 

REFRACTORINESS: Many industrial furnaces 
continuously operated up to approximately 
30000 F. are built of Corhart Electrocast. 
CORROSION: Because of exceedingly low por- 
osity and inherent chemical compositions, Cor- 
hart Electrocast refractories are resistant to 
corrosive action of slag, ashes, glasses, and 
most non-ferrous metals as well as to disinte- 
gtating effects of molten electrolyte salt mixtures. 


APPLICATIONS 
Most heat and metallurgical processes present 
spots where better refractory materi are 





needed, in order to provide a balanced unit and 
reduce the expense of repeated repairs. It is 
for such places of severe service that we invite 
inquiries regarding Corhart Products as _ the 
fortifying agents to provide the balance desired. 
A partial list of applications in which Corhart 
Electrocast products have proved economical 
follows : 

GLASS TANKS—entire installation of sidewalls 
and bottoms, breastwalls, ports, tuckstones, 
throats, forehearths, bushings, bowls, recuper- 
ators, etc., for lime, lead, opal and borosilicate 
glasses. 

ELECTROLYTIC CELLS—for roduction of 
magnesium and other light metals. 


SODIUM SILICATE FURNACES — sidewalls, 
bottoms, and breastwalls. 


PIGMENT FRIT FURNACES—complete tank 
furnaces for melting metallic oxides and salts 
for pigment manufacture. 


ALKALI AND BORAX MELTING FURNACES 
—fast-eroding portions. 

BOILERS—clinker line. 

RECUPERATORS—tile, headers, separators, etc. 
ENAMEL FRIT FURNACES—flux walls and 
bottoms. 

BRASS FURNACES—metal contact’ linings. 
ELECTRIC FURNACES—linings for rockin 


type and rammed linings of Electroplast for this 
and other types. 


NON-FERROUS SMELTERS—complete hearths, 
sidewalls, and tapping hole portions. 


HART ELECTROCAST 
REFRACTORIES 
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Machining, forging, forming, heat 
treating and heating, welling and 
joining, cleaning and finishing of solid 
materials. Methods, equipment, auxil- 
iaries and control 
processing metals and nonmetals and 
for product fabrication. 


instruments for 








Gas Carburizing 


Condensed from a Paper of the 
Iron and Steel Institute 


The mechanism of carburization in solid 
and in gaseous media is discussed with 
reference to the action on 0.15% carbon 
case hardening steel, 3% nickel case hard- 
ening steel, and nickel chromium case 
hardening steel. The carburizing properties 
of two types of atmospheres, namely, the 
hydrocarbon-rich type and that containing 
little or no hydrocarbon gas and approxi- 
mating the atmosphere which is found in a 
pack carburizing box, were investigated. 

The hydrocarbon-containing gases have 
included town gas, butane, and propane, 
and a study has been made of the effect of 
diluting these gases with inert or decarbur- 
izing agents for the purpose of reducing 
sooting of the work, while maintaining a 
high rate of carburizafion. The carburizing 
atmospheres not containing hydrocarbons 
were specially prepared in typical industrial 
controlled-atmosphere units. The carburiz- 
ing temperature selected was, in the major- 
ity of tests, typical of industrial practice for 
the steel in question. 

The degree of carburization was de- 
termined in a number of ways: (1) By 
measurement of the increase in weight of 
the steel per unit area of surface; (2) by 
chemical determination of the carbon con- 
tent of the marginal layers of the carburized 
steel; (3) by metallographic estimation of 
the case depth; and (4) by depth-hardness 
measurements on the quench-hardened car- 
burized steel. 

Investigation of the carburizing proper- 


980 








ties of raw hydrocarbon gases such as town 
gases and butane has indicated that the 
ready deposition of soot from both gases 
interferes with the carburization reaction 
and, in extreme cases, can completely inhibit 
carburization. Town gas contains decar- 
burizing gases which offset to a large extent 
the carburizing constituents. The processing 
of town gas in order to eliminate the un- 
saturated hydrocarbons and the decarburiz- 
ing gases results in an atmosphere being 
obtained which is strongly carburizing, 
although the tendency to sooting is not 
completely eliminated. 

Diluting agents such as air and burned 
town gas call for high concentration of 
propane to offset the decarburizing gases 
present. To obtain anything approaching a 
maximum rate of carburization, propane 
contents above 25% have to be considered, 
with the result that the tendency to sooting 
is considerably increased.. It has not been 
found possible, when using either air or 
burned town gas as a diluting agent, to 
eliminate sooting and still to maintain the 
maximum carburizing rate. 

A diluting agent which contains no de- 
carburizing gases can be generated by the 
treatment of burned town gas over charcoal 
at approximately 1000 C. Carbon dioxide 
and water vapor can be completely removed 
by reactions with the charcoal, and the 
resulting gas is itself carburizing. Concen- 
trations of propane of the order of only 
about 2% are sufficient to make the atmos- 





phere very strongly carburizing, and becauy 
of the low concentration of the hydrocarbo, 
gas a maximum rate of carburization wir, 
out sooting can be obtained. 

The carburizing properties of carbon. 
monoxide-hydrogen atmospheres, Prepare) 
from town gas, charcoal, or both, have aly, 
been investigated. The atmosphere gene. 
ated by the treatment of rich town gas ;j, 
mixtures over charcoal maintained 4 , 
temperature sufficiently high to climinay 
carbon dioxide and water vapor, has ¢,. 
cellent carburizing properties. 

The addition of a small concentration oj 
propane safeguards against any trace ¢ 
decarburizing gas that may remain in th 
generated atmosphere, and results in , 
maximum rate of carburization withoy, 
sooting. As distinct from the dilute 
propane atmosphere, which tends to pro. 
duce a hypereutectoid case with a deep 
cementitic network, the carbon-monoxide. 
hydrogen type of atmosphere produces ; 
surface near to the eutectoid composition 
with a case of rather less depth. However. 
the need for a diffusion period to remo 
the cementitic network is avoided. 

The effect of the steel surface upon 
rate of absorption of carbon by a steel ha 
been investigated. Roughening the surfac 
by heating the steel in an atmosphere in 
which inter-gas reactions are promoted }y 
the steel markedly increases the activity of 
the surface and speéds up the rate of car- 
burization. 

For carburization to proceed at a satis- 
factory rate, it is necessary for the steel to be 
in a condition which readily absorbs the 
nascent carbon supplied to it at the surface 
The foregoing experiments have shown tha 
below the upper critigal point for the steel, 
#.e., in the ferrite austenite phase, the rate of 
solution of carbon by the iron is compari 
tively slow. Gamma-iron, on the other han 
dissolves carbon very readily, and the cem- 
entation process is invariably carried out 
above the upper critical point for the steel 

When a carbon steel is treated at a suit: 
able high temperature in an atmosphere 
containing carbon dioxide, direct reaction 
may take place between this gas and the 
carbon in the steel. 

If the carbon monoxide is in excess 0! 
that required for equilibrium in this © 
action, the steel is carburized. Under certain 
conditions, however, it is also possible to: 
the carbon monoxide to deposit on the 
steel surface free carbon which does 10 
enter into solution in the iron. 

In such a case an atmosphere which ' 
balanced with respect to cementite in the 
steel contains excess of carbon monoxict 
with respect to equilibrium with solid cr 
bon, and sooting may result from th 
progress of the producer-gas reaction ' 
equilibrium. If the atmosphere is balance 
with respect to reaction, however, cca 
burization of the steel will take place. A‘ 
atmosphere having a composition inte! 
mediate between the two sets-of equilibrium 
concentrations can therefore lead to bot! 
sooting and carburization. (Ivor Jenkins 
Paper, Iron & Steel Inst. June 1946, 21 pp. 
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NO JIGS NEEDED 


NEW Bullard MAN-AU-TROL Spacer Increases 
Speed and Reduces Cost of Drilling Operations 


Now ... with Bullard MAN-AU-TROL Spacers installed on your drills 
_.. you can start drilling, boring, reaming or tapping just as soon as your 
engineering drawings are ready. : 

Working from a master chart, the operator quickly, easily and accurately 
sets lateral and longitudinal position stops to match the specified pattern 
of holes. Then, the manually activated Spacer automatically repeats that 
pattern so that the holes are held 40 the highest standard of commercial spacing 
accuracy. Easy change-over from job to job and adaptability to an endless 
variety of work sizes and shapes makes the Spacer ideal for diversified 


shop schedules. 

Consider the time, money and labor you will save when Bullard 
MAN-AU-TROL Spacers eliminate the need for designing, making, han- 
dling, repairing and storing hole-locating jigs. Write for MAN-AU-TROL 


Spacet Bulletin. The Bullard Company, Bridgeport 2, Connecticut. 


Made in two sizes-—30’° x 20” (typical installation illus- 


on 4’, 5’ and 6° Radial 





trated here) for larger work 
Drills, and 4°’ x 4” for smaller work usually done on sen- = 


sitive drills. 
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Brazing 


AND ANNEALING 





A continuous mesh belt conveyor furnace used for brazing and 
bright annealing. Has belt 24° wide and handles products up 


to 13" in height. 


Lower production costs, stronger joints, more 
uniform results, improved appearance, increased 
production and savings in time, material and 
weight. These are some of the advantages re 
ported by users of EF brazing furnaces in the 
production of their ferrous and non-ferrous parts 
and assemblies. 


Many EF furnaces are used for bright annealing 
and other heat treating processes as well as for 
brazing. The above illustrations show only 
three of the numerous types we build. 


Discharge end of an EF continuous roller 
hearth furnace brazing heavy stee! assemblies. 


An EF forced circulation automatic tray conveyor 
combination brazing and heat treating furnace. 


Assemblies ranging in size from small radio tube 
parts up to large automotive, aircraft and refrig- 
erator units are being neatly and economically 
joined in EF continuous and batch type furnaces 


Many products which previously were difficult 
or expensive to make in one piece, are now 
being made in several pieces and brazed in a 
fraction of the time and ata fraction of the cost 


Any number of joints can be made in the same 
assembly, or any number of pieces can be 
joined at one time. 





* Investigate the advantages of EF furnaces 
for your joining and heat treating processes. 


We will be glad to put samples of your products thru one 
of our furnaces to show you the results you can expect, 
and give you an estimate of the cost of equipment to handle 
your products together with operating costs, if interested 





Corrosion Resistant Finishes 
Condensed from “Metal Industry» 


Surface conversion coatings are formes 
by chemical modifications of metallic sur 
faces, in order to secure greater resistang 
to high humidity, corrosive atmosphere, , 
high temperature. In most cases the tesa 
tant finish is an oxide or at least an oxi, 
tion product. 

Copper and brass are treated in sever, 
ways to produce a black finish. The cupric 
oxide finish can be obtained by oxidatic, 
in a sodium carbonate-ammonium hydroxi,, 
and copper carbonate solution. The Copper 
sulphide finish is produced in a sodiyn 
sulphide solution operated at room temper. 
ature. 

Anodic oxidation of aluminum allo, 
is performed in a number of differen 
electrolytes, as, for example, sulphuric acij 
chromic acid, oxalic acid or boric aij 
Processes utilizing these chemicals are 4j. 
vided into three general classes: first, thoy 
in which the electrolyte has little or 
solvent action on the coating that is formed: 
second, those in which the electroly, 
exerts an appreciable solvent action on the 
coating; and third, those in which th 
electrolyte tends to dissolve the coating 
about as rapidly as it is formed. 

Conversion coatings on magnesium ar 
radically different from those produced 0) 
aluminum, since these coatings are spa 
ingly soluble in water, and their solul 
increases some 50 times in water containing 
carbon dioxide. 

In the case of aluminum, the oxide ;; 
quite insoluble in water or weakly acidic 
solutions. The formation of protective 
coatings on magnesium by chemical tres- 
ment has become almost universal, bu 
recently a new process for anodizing mag. 
nesium has come into popularity. 

The war has brought into widespread 
use surface conversion coatings for zin 
cadmium and their alloys. The chromat 


finishes on zinc and cadmium give increased 
corrosion resistance, as do the phosphate 
coatings which have recently come into the 
foreground. Both make for better paint 
adhesion. (G. W. Jernstedt. Metal Indust 
Vol. 68, May 25, 1946, pp. 407-409.) 


The Electric Furnace Company 


i ee ee 


GAS FIRED, OWL FIRED AND ELECTRIC FURNACES FOR ANY PROCESS - PRODUCT OR PRODUCTION 


Information on above and 

other EF brazing and heat 

treating furnaces gladly 
furnished on request. 





Production Furnaces 
For Handling Products in 


Any Size or Shape 


Control of Pickling Baths 
for Stainless 


Condensed from \"Steel’’ 


Hydrofluoric-nitric. acid pickle bath ss 
finding increasing use in the pickling 0 
various stainless steels, and is especially 
valuable for cleaning siliceous welding fw 
residue and scale from stainless steel patts 
after welding or annealing. 

Baths as made up contain approximately 
1% anhydrous hydrofluoric acid and 12% 
anhydrous nitric acid by weight. Propet 
bath control requires determination of total 
acid, as well as iron, fluoride, and nitrate 
ions. 

For room temperature operation, th fol- 
lowing conditions should be maintained 
Total acid—0.15 to 0.35 equivalent, nitrate 
ion—7.5 to 20.0 grams/100 ml. of sample, 
molar ratio fluoride to iron—about 6 to !. 


For Production Furnaces, For 
Any Process ot Production, Consult 


The Electric Furnace Co., Salem, Ohio 
No Job Is Too Large or Too Unusual 


MATERIALS & METHODS 
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. Photograph above shows dischorge end of an Electric Furnace Compony gos 
ie fired recuperotive radiont tube chain belt conveyor furnace which has been 
in service since 1938. Armstrong's A-26 and A-20 brick ore used to line 
le this controlled-atmosphere furnace, os indicated in the sketch. 
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re Furnace builders and users have discovered that breakdown under special atmospheres than the struc- 
7 Armstrong’s Insulating Fire Brick offer exceptional ture of dense, heavy firebrick. 
ish resistance to the deteriorating effects of controlled In addition to their stability under special atmos- 
) atmosphere gases. pheres, Armstrong’s Insulating Fire Brick offer high 
Performance in furnaces using the various types insulating efficiency, light weight, low heat storage, 
of atmospheres in general use has proved that high resistance to spalling, and great uniformity. 
these brick can “take it.” In fact, special atmosphere Each type of special atmosphere furnace has its 
furnaces lined with Armstrong’s Brick installed in own requirements. Armstrong’s engineers who have 
1930 are operating efficiently today. And little or no worked with builders of special-atmosphere furnaces 
maintenance has been required. since they were first developed will gladly analyze 
In the manufacture of these brick, careful selec- your own particular problem and suggest the type 
bis tion of raw materials and precise firing control made of Armstrong’s Insulating Fire Brick which best 
» of Ee Possible by use of cork as the burn-out material pro- meets your needs. Armstrong Cork Com-_ , 
‘all duce a brick of light porous structure with extremely pany, Industrial Insulation Department, A) 
flux strong cell walls. This structure is less vulnerable to 5510 Mulberry Street, Lancaster, Penna. 
parts 
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Reduce 
Outage 
Hours... 


CAST SHAPES IN ONE DAY! 


with J-M Firecrete 


F it’s a shecial refractory shape you need 

... Ora special size—you can cast it with 
Firecrete in your own plant, use it 24 hours 
later and avoid costly delays. 






Firecrete mixes and pours like concrete, 
hardens quickly, with little drying and fir- 
ing shrinkage. It is highly resistant to spall- 
ing. Use it for furnace covers and bottoms, 
door linings, baffle tile, burner rings—other 
types of monolithic construction. , 


Three types— STANDARD, for temper- 
atures to 2400° F.; H.T., for temperatures 
to 2800° F.; L. W. (lightweight, low con- 
ductivity) for temperatures tO  jouns. 


2400° F. Write for Folder TM 
RC-13A Johns-Manville, 22 East JV 


40th Street, New York 16, N.Y. 
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Total acid and nitrate ion ¢. 
are not critical if kept approxi nately 
in the above limits. Absolute amoyn,, 
iron and fluoride present in pici:\c bath 
are not critical up to at least 4 Btam; 
iron and 6 grams of fluoride pe: 109 , 
sample, even though ratio of concentra: 
has some effect on pickling rare. 
Because of the fairly wide range of 

lowable concentration, accuracy obyi, 
by methods of analysis described her ; 
more than sufficient. It is believed thar 4: 
method is a worthwhile contribution 

more efficient operation of stainless y, 
pickling solutions by practical analy, 
control. (Steel, Vol. 118, June 10, joy 
pp. 110-112.) 
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Welded Locomotive Boilers 


Condensed from “Mechanical Engineering’ 


On March 11, 1936, after a prelim; 
cooperative study with the American Ip, 
motive Co. covering a period of five y 
The Delaware & Hudson Railroad Corp, 
obtained the approval of the Interstay 
Commerce Commission to purchase frog 
the American Locomotive Co., for the Dur: 
pose primarily of experimentation, om 
fusion-welded locomotive boiler. This boile. 
the first of its type to be used in a |op. 
motive, was presumed to possess certaig 
improvements as follows, in comparisa 
with the riveted type: (1) Reduction wo, 
minimum of caustic embrittlement; () 
smooth interior surface, permitting main. 
tenance of a clean boiler; (3) pitting 
dangers reduced; (4) weight reduction: and 
(5) elimination of concentrated stresses is 
rivet zone, etc. 

The boiler was built at the Dunkirk, 
N. Y., plant of the American Locomotive 
Co., welded seams being examined for de 
fects by X-ray. After completion and s 
sembly of the shell and outside firebox, it 
was shipped to the Combustion Engineering 
Co., Chattanooga, Tenn., for stress relieving 
being placed in a furnace and the temper 
ture gradually brought up to 1100 to 115 
F, held for 24 hr., and then furnace cooled. 

Before the boiler shell was placed in the 
furnace, the firebox ring was bolted in plac 
as a stiffening member, and the flat aad 
circular parts of the wrapper sheet wer 
thoroughly braced to prevent distortion. The 
stress-relieving was accomplished without 
any measurable change in contour. 

The boiler was then sent to the Schenec 
tady plant of the American Locomotive (. 
where the inside firebox and tubes were ap 
plied. After completion, the fusion-welded 
boiler was subjected to hydrostatic ts 
of 14 times the maximum allowable wort 
ing pressure and, while subjected to ths 
pressure, was given a thorough hammer ane 
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impact test, following which the pressul SPE 
was raised to not less than 2 times the PEN 
maximum allowable working pressure 40 Dep 
held for a sufficient length of time to enable 
inspection to be made of all joints and on “°” 
nections. Finally, an inspector ent: red the ae 
boiler and the interior surfaces and © ” 
nections were examined thorough! TITLE 
The boiler was shipped from the buildes ; 
plant to the Delaware & Hudson Co. shop - 
at Colonie, N. Y., where it was used # ‘Hi App 


MATERIALS & METHOD 9, 


Typical applications are laying floors and drains, and lining tanks in metal finishing shops 


where a special cement is required that will resist corrosive acids, alkalis and solvents. 


ASPHALT PAINT 


nstalled four years ago, 
these troughs and 


drains, in 


constant 
wartime use, 
have required no 


fepairs nor maintenance, 


SPECIAL CHEMICALS DIVISION PRODUCTS 
; 


Acid, Alkali, and Selvent proof cements—Acid, Alkali, 
and Selvent Emulsion Type Cleaners—Paint Strippcrs— 
Pickling Agents —Rus!t Inhibitor. 


CO a > > = a a ees eas ae eee 


CHEMICALS DIVISION 
YNSYLVANIA SALT MANUFACTURING COMPANY 
AA-2-C. 100 Widener Building, Philadelphia 7, Pa. 


ould like to have you send me free booklet on Pennsalt PRF Cement. 








DRAIN OR TANK LINING 


PROPERTIES 


Chemical Resistance — Inert to: Alkalis, fats, oils, solvents, fresh or salt water, steam, 
all mineral acids including hydrofluoric acid, with exception of high concentrations of 
strong oxidizing acids such as nitric, chromic and many organic acids, and alternate 
contact with strong acid and alkali. 


Attacked by strong oxidizing agents. 


Color 

Permissible temp. in use 
Absorption (ASTM) 

Compressive strength 

Tensile strength 

Modulus of rupture 

Coefficient of thermal expansion 


Porosity 


Joint thickness recommended 

Mortar required to butter one 9 
inch brick on 3 sides 

Storage 

Hardening time 


Containers (Non-returnable) 


Black 

Up to 375° F. 

Less than 0.5% 

12,000-14,000 Ibs. per sq. in. 

1,000-2,000 Ibs. per sq. in. 

1,800-2,100 Ibs. sq. in. 

-0000087 inches/inch/degree F. 
(in range 80-350° F.) 

Completely impermeable, even at elevated tem- 
peratures, It is non-porous. 

6-4 inch 


Ye Ib. (approximately) 

Can be stored indefinitely in a cool place. 

Pennsalt PRF Cement construction may be placed 
in service within twenty-four hours. 


POWDER SOLUTION 

20 ib. drum 10 ib. drum 
100 we ih] 50 ii] ” 
— aro ™ ™ 


bVelalale] Mm @lilstiiael kam Sih al tiela 


PENNSYLVANIA 


SALT 


MR NA A: FY UR ING CO/MPAN Y 
rs 441 y 7 








the contact pyrometer for quick, 
accurate surface temperatures 


Designed to meet foundry and industrial plant needs, this all- 
purpose surface temperature pyrometer provides readings in a 
few seconds of molten metals, liquids, bulk materials, and flat 
or curved, stationary or moving surfaces. The rugged, shock- 
resisting pyrometer movement may be used with any of eight 
standard thermocouples, interchangeable without adjustment 
or re-calibration. Choice of rigid or flexible arms. Built in 
several standard scale ranges, 0-300 to 0-1200 F. Write for bulle- 


tin with complete description. 


ILLINOIS TESTING LABORATORIES, INC. 


420 N. LA SALLE STREET e CHICAGO 10, ILLINOIS 





stationary boiler without lagging ind jack 
for a period of 6 weeks for obser ation al 
check before mounting as a COMO 
boiler. 

At the conclusion of this six-week per: 
the boiler was mounted and the | ocom,»: 
was placed in service subject to boiler ; 
spections, tests, and reports as follows fg 
the first five years: 

In the first year, the lagging and 
jacket were removed and shell joints ae 
amined each 3 months. 

In the second year, the same procedus 
obtained each 6 months, and yearly ther. 
after up to 5 years service. 

It was also required that when the hydro. 
static test was applied the pressure shoyjj 
not be less than 114 times the maximyy 
allowable working pressure. 

At the time this locomotive was shopped 
in 1943, after 6 years service, a new firebo, 
tube sheet and new firebox throat shee 
were applied after 304,956 miles. It js of 
interest to note that a check of seventeey 
other locomotives of the same class showed 
these sheets were renewed at an averag 
of 193,000 miles. No work has been done 
on the shell portion of the welded boile 
as none has been found necessary afte 
approximately 378,000 miles of service 

In locomotive boiler construction welded 
seams having a tensile strength and elong. 
tion equal to or better than the parent met 
are required and are obtained by following 
the Welding Procedure given in Section ‘ 
of the A.S.M.E. Boiler Code rules. In so far 
as possible, down-position welding is ar 
ranged for, and the smothered-arc type of 
machine welding is extensively employed. 

With the ending of the war a number of 
orders have been placed for welded loco- 
motive boilers, and additional orders ate 
pending. When these welded boilers ar 
ordered in sufficiently large quantities to 
justify the maximum employment of posi- 
tioning devices and the maximum use of 
machine welding, the cost of these superior 
boilers will be reduced to a point where tt 
will compare favorably with the cost o! 
riveted boilers. 

The use of welded locomotive boilers 
will greatly reduce the charges for boiler 
maintenance in railroad shops and als 
greatly reduce the time that locomotives ar 
out of service for boiler repairs. (G. 5. 
Edmonds, James Partington & John M 
Hall. Mech. Engineering, Vol. 68, July 
1946, pp. 619-624.) 


Shell Forgings 


Condensed from “Iron and Steel Engieer 


A process used by the Tennessee Coal, 
Iron & Railroad Co. is described. Billets 
used were 6-in. square, with %-in. round 
corners, weighing about 10 Ib. per lineal i0 
An automatic, multiple, oxyacetylen: torch 
nicking machine was developed for nicking 
the billets—at first on two opposite sides, 
later on only one side. A 1200-ton rank- 
press was fitted with suitable dies and ™%* 
tures to break the nicked billets into slug 
about 125%-in. long, weighing about | i Ib 

The slugs were heated in a dou: 
type rotary-hearth, automatically cont 
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let's assume you've bought a pyrome- 
ter. Cost—$350. 


That’s a lot of money, but you’re glad 
to pay it for reliable temperature indi- 
cations. 


Now, let’s consider the other end of 
the thermocouple. The 
most expensive pyrometer can be no 
more reliable than its thermocouple! 


If that thermocouple is inadequately 
protected against corrosion, embrittling 
atmospheres and mechanical shock, out 
goes all the dependability you bought 
with your $350. 


Yet, every day hundreds of thermo- 
couples do fail because their protection 
tubes do not stand up. 


Today, almost a score of metals and 





materials are used as sheathing for 
thermocouples. Many are not suited to 
the temperatures and conditions en- 
countered in modern processing opera- 
tions. 


In recent years, however, a new metal 
has been developed with greatly im- 
proved serviceability. That metal is 
Inconel. It combines strength and all- 
‘round corrosion resistance with un- 
matched thermal endurance. 


Because of its resulting longer life, an 
Inconel protection tube actually costs 
less in the long run than the tubes you’re 
now using. 

Investigate long-lived Inconel. 
With Inconel protection tubes on the 
job, you can be sure of minimum inter- 
ruptions in temperature measurements. 


Seamless drawn Inconel protection tubes are available in standard diameters, with 
one end closed and the other end threaded. YOUR REGULAR SUPPLIER OR INSTRU- 
MENT MANUFACTURER can furnish any size in any length with either standard or 


extra-heavy wall thickness. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


(80 NICKEL -/4 CHROMIUM) 


OCTOBER, 1946 

















YOU SOLVE 5 PROBLEMS 
WHEN YOU USE INCONEL* 
HIGH TEMPERATURES! 


You can use Inconel tubes up to 2200° F. 
in sulfur-free atmospheres. And at any 
temperature, their thinner, drawn walls 
give you quicker, more accurate response 
to temperature changes. 


CORROSION! 


Inconel resists chemical attack by car- 
burizing vapors and gases... nitriding 
atmospheres . . . fused salt baths. 


MECHANICAL SHOCK! 


Inconel retains its strength and toughness 
at high temperatures. Takes plenty of 
rough handling. 


REDUCING ATMOSPHERES! 


Inconel is not embrittled by the reducing 
atmospheres used in bright annealing, 
nitriding, oxide reduction, etc. 


OXIDIZING ATMOSPHERES! 


Inconel resists scaling—even at high heat. 
*Reg. U. 8. Pat. Off. 





/ NW CON EL ..-for long life at high temperatures 
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SEND FOR 
VALUABLE LITERATURE: 


BR ROe HW Loe RT 
CORPORATION 
s * 223 Lamson St., Syracuse, N.Y 


COOLANT FILTERS + FILTRATION ENGINEERING SERVICE 





gas-fired furnace. Compressed-cir.op,. 
tongs were provided for charging an, 
charging the furnace. The contro} 
for the furnace doors were also op 
tongs. 

The temperatures for each zone were, 
trolled separately and maintained gy } 
to 2100 F for zone 1, 2300 to 2359 5 
zone 2, and 2350 to 2400 F for Z0n¢ 
Slugs were discharged at 2250 F. Ca. 
of hearth was 280 slugs on end jp , 
across the hearth with four slugs pe, 
Speed varied from one revolution in |) 
to one revolution in 3.3 hr. Average hy 


ing rate was 150 slugs per hr. 


Heated slugs were carried by a ¢ 
conveyor through an hydraulic descale 
to a 320 to 400 ton vertical turre, 
hydraulic piercing press, where the ho: 
was formed in one stroke. The descaler 
all forging presses were operated at 25 
psi. 

The bottles were drawn on 100- to } 
ton hydraulic roller-type draw-bend, 
Mandrels, shaped to provide the requip 
contour and size of cavities in the shel 
were inserted into the partially form 
cavities. The mandrels and bottles we 
then forced through a series of passes, a 
consisting of three rollers, assembled 5 
housings. The proper draft for each pg 
was accomplished by varying the dime 
sions of the rollers. 

To control the shape of the fins on ti 
forgings, the rollers were machined 
provide proper contours. To overcome & 
jectionable fins formed in the last pass, 4 
auxiliary pass was provided between ti 
third and last passes. The rollers in thi 
pass were set to roll grooves in the forgig 
at the locations where fins would be forma 
at the last pass. 

The forgings were cooled on an inclosl 
pitch-chain conveyor provided with as 
iron pegs on which the forgings resed 
They were cooled slowly to about 900 
1000 F, then more rapidly by means ¢ 
forced air to 400 to 600 F. Finally, wate 
cooling sprays were used. 

Before a heat was released for forging 
it had to meet the ladle and check analyst 
specifications, pass nine etch tests, and te 
shells had to meet the specifications {a 
mechanical properties. The finished fort 
ings were required to pass a number ¢ 
visual and gage inspections. 

The tool steel giving the best results te 
punch tips contained 8 to 10% chromua, 
0.30 to 0.60% manganese, 0.25 to 0.35% 
carbon, 1 to 1.30% silicon, 1 to 1.25% 
molybdenum, 0.03% sulphur maximus, 
and 0.25% phosphorus maximum. fe 
punch shanks and mandrels, compositi0l 
was 4 to 6% chromium, 0.40 to 0.60% 
manganese, 0.159% carbon maximum, 0.7] 
to 0.65% molybdenum, and low phos 
phorus and sulphur. Knock-out pins at 
die pot liners contained 0.50 to 0.75% 
chromium, 0.70 to 0.80% carbon, 0.30% 
manganese maximum, 0.15 to 0.30% sil 
con, 0.03% sulphur maximum, and 0.02) 
phosphorus maximum. 

The draw bench rollers were of chil 
cast-iron containing 1.35% combined 
bon, 2.04% graphite, 1% nickel, 1.>' 
silicon, 1.50% chromium, and low sulphi! 
and phosphorus. (W. F. Jones): /ron ° 
Steel Engr., Vol. 23, July 1946, pp. 7 
100. ) 
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by ICH salt? Bath temperature? Treating time? We'll be glad to help you with specific problems. 
Case depth? A glance at this new reference The recommendations of our metallurgists are based 

ts iPhart will give you the answers. on many years of practical experience in steel treating. 

yisce YOu can use it for a quick determination of the Send for your Case Hardening Chart today! It’s 

1.25¢fqmreating time and temperature to develop a specified 20” x 29”, attractively printed in 3 colors—handy to 

imumg@rase depth. Also, it will help you select the most mount—easy to refer to. And it’s free! Just clip the 

ad idvantageous bath to meet the treating conditions. coupon below! E. I. du Pont de Nemours & Co. (Inc.), 

)60¢qme There is also a convenient table showing physical Electrochemicals Department, Wilmington 

, 0MlMproperties of Du Pont Heat Treating salts —a 98, Delaware. 

ie seful guide for selection and make-up of these baths. 

).75% 

a DU PONT urs é 


0259 


CYANIDES AND SALTS eer eet: 
io fi or Steel Treating Seite. Te ee ergo nee Po ae 


ana <0 BETTER THINGS FOR BETTER LIVING 
p. IF [| T ... THROUGH CHEMISTRY 


OCTOBBR, 1946 


“hilled 









































The Induction Heating Corporation Engineer 
Talks to Mr. X on BRAZING CARBIDE TOOL TIPS om, 


MR. X: Speaking of brazing, can your 
THER-MONIC Induction Heating unit 
help me braze tungsten carbide tips to 
tool shanks and milling cutters? 


ENGINEER: Yes, our THER-MONIC 
High-Frequency Induction Heating 
equipment provides a rapid and really 
dependable method for brazing carbide 
cutting tools. Tell me more about your 
cutting tools, Mr. X. 


MR. X: My -milling cutter has twelve 
carbide inserts. My 54” x 1” cutting tool 
has a single carbide tip mounted on a 
straight shank. I’ve tried both oxyacety- 
lene torch and electric arc welding, but 
neither method has given me the results 
I'd like to get. I find torch brazing un- 
satisfactory because the cost of the over- 
all process, including spoilage, rejects 
and excessive use of alloy has been high 
even with a highly skilled operator. The 
carbide tips crack too easily under the 
application of heat by my present meth- 
ods, furthermore. I'd sure appreciate 
your suggestions on improving the braz- 
ing of my tools. 


ENGINEER: Because of the great dif- 
ference in coefficients of thermal expan- 
sion between the tungsten carbide tip 
and the steel shank and because of the 
fragility of the carbide, the application 
of heat should be carefully controlled. 
Excessive, uncontrolled torch heat results 
in shearing stresses on the tip and sub- 
sequent cracking of the carbide when the 
brazing alloy cools. This is due to the 
fact that the steel expands far more than 
the tungsten carbide when the tool is 
heated. This variation in expansion is 
even more striking when a brazing alloy 
of high melting temperature is used. It 
is necessary, therefore, to use a brazing 
alloy of low melting temperature. Since 
high-frequency induction heating local- 
izes heat, its use together with silver 
solder, having a low melting tempera- 
ture, offers many advantages over othe: 
methods of brazing. 


‘ 


MR. X: That sounds interesting. Just 
how would you braze my carbide tool 
tips by induction heating? 


ENGINEER: In induction brazing you 
simply place a shim of silver alloy be- 
tween the tip and the shank after both 
surfaces have been cleaned and fluxed. 
[hen position the joint area of the 
assembly in the induction heating coil. 
The work coil is designed to place the 
carbide within a stronger magnetic field 
than the shank so that their respective 
rates of temperature rise meet at the 
flow temperature of the silver brazing 
alloy—around 1400°F. Push the start 
button and the tool tips are heated to 
brazing temperature in a few seconds. 
While the alloy is in the molten state, 
press the carbide tip firmly into place to 
secure a strong high-quality braze. You'll 
increase production and save consider- 
ably in man-hours by this process. 


MR. X: You certainly have this induc- 
tion brazing process down to a science. 
It seems to take the skill out of brazing. 


ENGINEER: Yes, high-frequency in- 
duction heating is a valuable contribu- 
tion to industry because it has removed 
the human element from the once highly 
specialized operation of brazing. By pre- 
placing the brazing alloy and bringing 
the steel and carbide to brazing tempera- 
ture without large temperature varia- 
tions at different sections of the involved 
areas, the brazing of carbide tips to tool 
shanks and milling cutters has become a 
simple operation, capable of being han- 
died by untrained personnel. Many large 
plants have installed our THER-MONIC 
High-Frequency Induction Heating units 
solely for this purpose. Not only that, 
but because of its ability to eliminate the 
error from the brazing process, high- 
frequency inddaction heating has made it 
possible to braze tips into cutters of far 
more varied design and so greatly in- 
crease the scope of carbide-tipped cutting 
tools. 


—_\__. INDUCTION HEATING CORPORATION 
THERMONIC | 


INDUCTION 
HEATING 
CORP 
NEW Vor 
\ 


Brazing 


990 


369 LAFAYETTE ST. 


Melting 


NEW YORK 3, N. Y. 


Largest Producers of Electronic Heat Treating Equipment for Forging 


Hardening Annealing 








Welded Destroyers 
Condensed from “The W 
This article deals with p fabricar 


j 
7 er’ 


destroyers built by J. Samuel White g G 
Ltd., for the British Admiralty. The fabs} 
cated units were to be as complete as 
sible, weighing 8 to 10 tons, and ne 
exceeding 40 ft. in length. 

An arrangement of prefabricated 
was developed, and for the initial y, 
scale models were prepared showing tp 
complete system of panels, pret abrication 
etc. A further set of detailed drawings Was 
prepared showing the welding procedure fy, 
all items. Standard tables were Prepared 
giving all types of edge preparation, sizes of 
rods, etc., to suit thicknesses of plates, Flug 
butt joints were adopted. 

The fabricating shops were divided iny 
four principal bays, about 250 by 40 fr, 
served by a series of 5-ton overhead crane, 
Shops having an outlet to an outside arg 
are spanned by an 8-ton Monotower crane 

A substation in the shop supplies qj 
welding equipment, which is standard ac, 
so arranged that eight transformers, with , 
capacity of 70 to 80 welders, can be em. 
ployed simultaneously. There are also auto. 
matic welding machines and various types 
of flame-cutting equipment. 

Building berths are arranged so that all 
portions can be served by at least one 8-ton 
crane. There are six transformers, fed from 
the main substation, so arranged that 4 
maximum of 50 to 60 welders can le 
employed on any one berth. Arrangement 
have been made at each berth for the open: 
tion of the largest type Unionmelt machine. 

Two transformers are provided at fitting. 
out wharfs, and 20 to 30 welders can kk 
employed simultaneously on vessels afloat. 

The main welding-shop bays are allocated 
to specific items. Generally, decks are used 
as the base, the units being built upside 
down, and turned as necessary to allow 
downhand welding, thereafter being sub 
divided for transport, if required. 

The midship portion is completed in the 
shop with its requisite shell, longitudinals, 
floors, etc., and lifted as a complete unit. 
End units are completed, brought from 
shops, and erected. Special insert plates are 
fitted in way of inlets and outlets to obviate 
use of doublers, etc. At launch the vessel is 
95% structurally complete, excluding loose 
work. 

To determine correct procedure, actual 
test-pieces are made up and welded undet 
working conditions, subjected to hardness 
tests, etched, sulphur printed, and tested for 
tensile and other properties. During om 
struction, an extensive number of welds 
throughout the vessel are examined radic- 
graphically, sections also being cut out by 
trepanning for examination. 

Experience with various vessels indicates 
that prefabrication is the preferable method; 
the structure should be completed in 4 
long lengths and volumes as practicable 10 
shops; at least 75% of the welding shou 
be done in shops; procedure, sizes of elec 
trodes, and preparation of edges should b 
followed rigorously; sizes of welds shoul 
be reduced to a minimum consistent wit 
strength; and intermittent welding use 
wherever possible. (Welder. Vol. 15, Jao 
Mar. 1946, pp. 1-8.) 
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3 REASONS 


Why WESTINGHOUSE Uses INCONEL 
for NITRIDING Furnaces 


Wesrincuouss found that many alloys wouldn’t 
do for a nitriding furnace’s metal hood and rack. 
When ammonia is dissociated (900° to 1100° F.), 
nitrogen is released—and most alloys quickly absorb 
it. They become embrittled, causing metal failures. 


EeB@rPeSeEB B 


Then production stops...repairs and replacements 
are costly. 


PoPeRssre 


Westinghouse decided to use Inconel. Why? Be- 
cause Inconel, in high temperature nitriding atmos- 
pheres, couldn’t be matched! 


, Roane <0 000 : | 
. arr} 00° 1 9 Bm 4 ah ea @ Inconel can’t absorb nitrogen. Thus it provides 
| r. in of AQ V ‘ . q — Te lasting nitriding service. 
A cep | la : 
alge gad 5 i. @ Inconel’s 80 nickel— 14 chromium content resists 
4 : oxidation, lends strength, ductility and thermal 


er | | endurance. 


} whe ~ gt ‘af. 
| naan Aik “i 


CAR COMPANY, “Excellent results!” @ Inconel can be easily formed and welded into 
RD MOTOR ' 


pothigies ed from Inconel hoods and racks used * the permanently gas-proof hoods and durable racks. 
were report ~ as-tight welded from ; 
nitriding of crankshafts. span pte ond tubing. You can readily understand why Westinghouse 


Inconel sheet; racks, from standardized on Inconel. Nitriding furnaces installed 
before the war—with Inconel hoods and racks—are 
still in service today...still show no signs of de 
terioration. 


INCONEL CAN HELP YOU 


If high temperatures are a problem, investigate Inco- 
nel. Most operators who switch to Inconel report 
service records they never believed possible. Chances 
are good that Inconel will out-perform the metals 
you're now using in your plant. 


Write for your copy of 
“For LONG LIFE AT HIGH TEMPERATURES” 


*Reg. U.S. Pat. Off 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


: _ Nitriding equipment by Westinghouse 
= 1 hoods 7, 
At WRIGHT AERONAUTICAL CORPORATION, aa recom- 
d racks set service records. Inconel is especially Panty blosle 
an 


th and resist 
mended where equipment mus n streng 


oxidation at high temperatures. —for long life at high temperatures 
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Testing methods and equipment for 
physical and onihdniedl 

surface behavior and special charac- 
teristics. Radiographic, spectrogra- 
phic, identification, metallographic, 
dimensional and surface inspection. 
Stress analysis and balancing. Speci- 
fications, standards, quality control. 


properties, 








Microscopic Examination 


Condensed from “Metal Treatment’”’ 


Although the microscopical examination 
of metals and alloys plays a vital part in 
research, development and teaching, it 1s 
considered that many excellent research 
papers and text books have been and are 
being spoiled through the inclusion of 
photomicrographs of inferior quality. Es- 
pecially is this true for some of the cor- 
rosion and heat-resisting nonferrous metals 
(and austenitic stainless steels) which are 
dificult to etch by the usual chemical 
methods. 

A further disadvantage of the present- 
day photomicrograph is that it is in mono- 
chrome. The author has found that these 
monochrome photomicrographs can be im- 
proved by the use of a developer, such as 
Kodak D.158, which gives a blue tone to 
the print and has been used in the case of 
aluminum and magnesium alloys and the 
austenitic stainless steels. Similarly, a de- 
veloper, such as Kodak D.156, which gives 
a brown tone to the print, has been used 
for photomicrographs of steels which show 
the presence of either pearlitic or marten- 
sitic types of structures. 

This paper, then, resolves itself into two 
main parts. They are:— 

(1) The improvement of methods for 
the successful etching of certain 
nonferrous alloys; and 

(2) Methods of rendering the metallic 
structure as actually seen through 
the microscope in the forms of (a) 
colored transparencies for lantern 
slides; (b) color prints for the 
illustration of research papers and 
text books. 

Several electrolytic reagents for wrought 
aluminum alloys that contain 7% magne- 
sium are given in the literature, such as 
aqueous solutions of ammonium chloride, 
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sulphate or citrate, were tried out with 
little success. Promising results were ob- 
tained, however, with aqueous solutions of 
a mixture of nitric and hydrofluoric acids. 
Further trials with this series of mixtures 
showed that the best results were obtained 
from the following composition: 

Nitric acid (1.42 sp.g.) 2.0 mls. 

Hydrofluoric acid (technical, 

10% ) 0.1 mls. 
Water to 100.0 mls. 
This reagent proved to be satisfactory 

over a range of 2 to 6 volts, using a current 
density of 0.3 amp. per sq. cm. and an 
electrode distance of 3 in. In practice the 
potential was maintained constant at 2 
volts. Under these conditions a satisfactory 
microstructure could be obtained after an 
etching time of 2 min. 

Transparencies of the microstructure of 
metals and alloys in their natural color are 
of the greatest use to the metallurgical 
student. Such colored slides are also very 
satisfactory for the illustrations of scien- 
tific lectures. In view of this the author has 
adapted the Vickers projection microscope 
so that suitable colored transparencies may 
be produced in conjunction with a Leica 
3B camera. (K. J. B. Wolfe. Metal Treat- 
ment (Br.), Vol. 13, Spring 1946, pp. 25- 
40. ) 


From a study of the many photomicro- 
graphs (some in color) included in this 
paper it 4s evident that the author has 
developed excellent techniques for the elec- 
trolytic etching of many difficult structures. 
Details of his methods and equipment for 
electrolytic etching and for making photo- 
micrographs and transparencies in natural 
color merit the attention of students and 
metallurgists —The Editors. 


Research for Small Industries 
Condensed from “Stee!” 


Basically, research may be divided ita 
two fields of endeavor: Fundamenta| he 
search and Applied Research. In pene 
the smaller business will be concerned yj, 
the latter because it is primarily involve 
in activities where the time factor and 
the limitation of funds necessary deline 
the scope of operation. 

In industry, particularly in many spy 
plants, some effort has been made to « 
tablish a semblance of technical cont 
Such control work must not be confyyj 
with research; the two activities cannot be 
carried on successively by the same perp. 
nel. Real research requires high degree , 
concentrated effort, which cannot be 9}. 
tained if the program is constantly inte. 
rupted. Once established, a research pro. 
gram must be free from interference \y 
management. 

Successful direction of research programs 
calls for broad experience and administ. 
tive ability and, most important of all, ,; 
generous amount of good common sen¢ 
Results come through people, and proper 
direction of personnel is, in the final analy. 
sis, the difference between success 
failure of any research program. 

It has been estimated that there are mow 
than 17,000 manufacturing firms in th 
United States doing $500,000 or mo 
business in annual gross sales, of whic 
less than 242% are reported to have te. 
search and development facilities. Thos 
reporting the National Resources Planning 
Board spend annually an average of 2% 
of their gross sales for research. ( Waldemar 
Dietz. Steel, Vol. 118, May 27, 1946, pp. 
112-115.) 
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Die Castings in the "46 Car 


Condensed from “Die Casting” 


A survey of 1946, model cars shows die 
castings being used for grilles, headlamps, 
parking lights, molding and radiator em- 
blems, instrument panels, control elements 
and accessories, and steering wheels with 
horn rings. In all, the die casting is highly 
polished and plated. Except for Cadillac 
most other radiator grilles are built up from 
units comprising severa! bars in each section 
Many include several sections, and Chrysle! 
achieves a striking appearance by extending 
the major horizontal bars of the grille 1 
separately die cast bars that extend back 
along fenders. . 

In the lowest price range, where 
volume warrants stamping dies that cos 
much more than those for die casting, 
grilles formed from sheet steel are use 
Piece cost per grille is less and weigh 
is lower but, even with good plating, ™ 
chance of red rust after prolong 
exists. Die castings are not subject to ft 
rust and are preferred on this among othe! 
scores when their somewhat higher cost » 
justified. 

Even cats limited to stamped grilles 
often have moldings or other die cast 
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is Beam-Type Uni- 
pend Testing Ma- 
chine has been in 
service since 1882. 
During the war just 
ing @ good account 
of itself at the Shil- 
stone Testing Labora- 
tories in New Orleans. 
with as dependable 
accuracy as it did 65 
years ago. It was re- 
tumed to the Olsen 
Museum very recently. Centon ee 














The modern counter. 
part of the 65-year-old 
machine shown on the 
left, this Olsen 2,000 
ib. LO-CAP Electro- 
Mechanical Universal 
Testing Machine with 
the Olsen Pendulever. 
Weighing System has 
triple capacity — in- 
dicating to a maximum 
of 2,000 Ibs. by 2 Ib. 
marks, 1000 Ibs. by 
1 Ib. marks, and 100 
Ibs. by .10 Ib. marks. 





Universal — 
" Testing Machines 











method of weighing loads. The load may be applied 


i 
pene 


‘p by electro-mechanical or hydraulic means — which- 








ever you prefer. 


YY NS 
Since 1880 the development of the Universal Testing 
Machine has been closely related to the history of 


The complete line of modern Olsen Universal Test- 
ing Machines is illustrated and described fully in our 


Tinius Olsen Testing Machine Company. Olsen has new Bulletin 30 — send for your copy today. 


constantly been improving its machines by adopting SEE THE OLD AND THE NEW IN ACTION 


new features, not discarding the proven old, but com- Visit our booth F-109 at the A.S.M.— 28th National 
bining both for continuous improvement and facility Metal Exposition in Atlantic City — November 18-22 


of operation. 
Many refinements, coriveniences, and simplifica- 


tions have been introduced since the 65-year-old 


OLSEN 


shops. The new Universal represents the accumulated Testing G Balancing “Machines 


experience and progressive improvement essential to 


machine, shown above, was shipped from the Olsen 













TINIUS OLSEN TESTING MACHINE CO. 


510 North Twelfth Street, Philadelphia 23, Pa. 
Representatives : 
Pacific Scientific Co., Los Angeles, San Francisco, 
Secttie * Mine Smelter Supply Co., Denver, Colo. 
SE 


set the pace for modern physical testing requirements. 






The Olsen Pendulum Lever Weighing System, a 






simple, purely mechanical principle, is still the nucleus 





of the most accurate, direct, sensitive, and reliable 
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MICROMETRIC 


Hardness Testing... 


The minute indentations made by the TUKON 
Tester with KNOOP Indenter make possible 
many valuable hardness tests never before 
accomplished. Accurate tests can be made 
on surface conditions and exceptionally 
small areas of metallic materials by 
laboratory assistant. 

This instrument and the famous "ROCKWELL" 
Hardness Tester are made only by Wilson. 
If you have any problem of hardness testihg, 
let us give you the latest information. 


WILSON MECHANICAL INSTRUMENT CO., INC. 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


365 CONCORD AVE., NEW YORK 54, N. Y. 





added for appearance. Die Castings 
serve purely mechanical purposes anj 4 
not affect appearance continue Much 
for many prewar years, although the 
ber of die castings of this type 
cars has been increased. 

Besides carburetors, window re 
lock parts, fuel pumps, windshield Wi 
oil seal holders and a host of other 
or less conventional parts, there are », 
many transmission elements, especially % 
the automatic or semi-automatic types, s 
parts for brake systems, several for 
and lowering convertible tops, some ; 
steering systems and electrical systems, 
others in accessories. Ford has added 7 
small die cast expansion chamber to reduce 
pulsations in the vacuum line to Wipers 
and to make them operate more quietly, 

It is significant that die castings wig 
inserts of other metals are easily made, an 
there is no telling what may develop along 
this line if car and engine designers shouij 
ever decide to explore fully the possibji 
ties of large die castings for major engine 
and other large components. (Die Casting, 
Vol. 4, July 1946, pp. 18-20.) 
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Gamma Ray Inspection 


Condensed from 
“Western Machinery and Steel World’ 


Military equipment for World War II had 
to be built of new materials with superior 
physical properties. This necessitated rigid 
and thorough inspection methods. Many 
inspection methods have been developed 
investigate the internal conditions of mate. 
rials opaque to light. 

Radium or gamma rays, due to their 
extremely short wave length, successfully 
penetrate all opaque matter and thus offer 
a way to judge the subsurface quality of 
materials. Fundamentally, the gamma 13) 
examination method is similar to X-tay 
examination, with gamma rays used instead 
of X-rays.Gamma rays have the advantage 
over X-rays in that they require no bulk 
equipment and can, therefore, be used in 
places inaccessible to X-ray equipment. 

Gamma rays are produced by the disin- 
tegrating atoms of radioactive elements. 
The resultant radiation is composed of 
corpuscular alpha and beta rays and the 
electromagnetic gamma rays. Due to thei! 
extreme short wave length, gamma [ays 
can penetrate materials that are opaque (0 
comparatively long light waves. 

The penetration power of gamma 1aj’ 
decreases as the density of the material 
under examination increases or the material 
thickness increases. Thus, more gamma 2)’ 
would penetrate an area containing 4 84 
cavity than the surrounding solid material 

To make full use of the fact that these 
rays are constant and continuous, in #l 
directions, many parts can be placed aroun 
the radium pill and inspected simultane 
ously. The thinner objects are, of couls¢, 
placed farther from the radium. 

Due to the injurious biological effect 0! 
radioactivity, great care must be taken when 
handling radium for industrial inspectio®. 
(W. W. Offner. Western Machinery & Stee 
World, Vol. 37, July 1946, pp. 118-121.) 


MATERIALS & METHODS 
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Electronics and Photography work together 
to produce records like this 47,500-diameter 
magnification of chromium-iron surface 


Magnified 47,500 times, the head of a 
pin would cover about as much area as 
a football field. Its apparently smooth 
surface would show irregularities as 
startling as these... 


Electron micrography can produce 
magnifications even greater than this. 
The electron microscope, by itself, 
magnifies as much as 10,000 times and 
records images on photographic plates. 
And these images are so sharp, so well 
defined, that photography can enlarge 


them even more—often as much as 
20 times more... 


Because it plays this dual role in 
electron micrography ... because it 
both records and enlarges . . . photog- 
raphy is an integral part of the new 
technic that is adding so much knowl- 
edge of such tremendous value to many 
branches of industry. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, New York 





ELECTRON MICROGRAPHY 


/. another important function, of photography 








Steel Castings 


THE METALLURGY OF STEEL CASTINGS. 
By Charles W. Briggs. Published by 
McGraw-Hill Book Co., Inc., New York, 
1946. Fabrikoid, 614 x 9 in., 633 pages. 
Price $6.50. 


A few years ago, Mr. Briggs wrote for 
the Steel Founders’ Society of America 
their “Steel Castings Handbook,” which 
has undoubtedly been of the greatest value 
alike to designers, buyers and producers 
of steel castings. It is most gratifying, 
therefore, to note the publication of the 
present. authoritative text, in which the 
technical aspects of steel casting produc- 
tion are gone into in far more detail than 
was possible or desirable in “Steel Cast- 
ings Handbook.” 

To the present reviewer, too, the title 
“The Metallurgy of Steel Castings” is 
particularly welcome. A generation ago, 
the metallurgist was still regarded as such 
an interloper in the steel foundry industry 
that it seemed desirable to introduce what 
was really a steel foundry metallurgy, 
under the broader title “The Steel Foun- 
dry,” for fear foundrymen generally would 
not trouble to read the volume. It is good 
to realize that today the metallurgist is no 
longer mentioned in the slightly sarcastic 
tone once so frequently heard. 

As stated in the preface, the volume 
under discussion is based to a considerable 
extent upon lectures delivered before 
groups of technical and operating men of 
the steel foundry industry. The sources 
of the subject matter, therefore, are in 
part Mr. Briggs’ own valuable investiga- 
tions at the Naval Research Laboratory, 
and in part his wide reading of the tech- 
nical literature of the subject. 

It is perhaps not captious to say that 
the chapters based upon the authors’ own 
work are rather obviously better balanced 
contributions than those that owe their 
authority more largely to the work of 
other writers. This is the more true be- 
cause in so many cases the work of others 
is introduced by some such phrase as “A 
number of experiments have been made,” 
or “Another classification has been made 
by so and so,” and the reader is left 
in doubt as to the exact conclusions Mr. 
Briggs wishes to draw from these discus- 
sions. The very full lists of the works 
quoted, however, which are given at the 
end of each chapter, are most valuable to 
the student of the subject. 

One hundred and twenty-five pages are 
devoted to acid and basic steel making 
practice, and a further 30 pages to a val- 
uable summary of existing knowledge of 
deoxidation, gases in liquid steel, and their 
effects upon porosity and inclusions in the 
finished castings. The discussion of steel 
making practice touches so lightly upon 
the dollar and cents aspects of the subject 
that the “operating men, workers and ap- 
prentices’ referred to in the preface would 
derive but little guidance from it, in try- 
ing to grasp the underlying reasons for 
the choice of one process or another for 
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producing steel for castings in a particular 
locality. 

In general, however, these first three 
chapters should be of real value to metal- 
lurgists and melters who wish to know 
the best ways to make steel for castings, 
and who until now have had to read end- 
lessly about making steel for ingots, in 
order to find the little that has been 
written on the subject they are so vitally 
interested in. One could wish, also, that 
Mr. Briggs could have felt free to discuss 
more frankly the shortcomings of the 
“partial-oxidation” process for the manu- 
facture of acid electric furnace steel, ‘in- 
stead of contenting himself with damning 
it with, to say the least, particularly faint 
praise. 

An unduly short chapter on “Tapping 
and Pouring,” is followed by 173 pages 
on liquid contraction, solidification of steel 
castings, gates and risers, contraction in 
the solid state, and hot tear formation. 
Here the author is dealing with phases of 
his subject in which his experience is 
first-hand, and these are probably the most 
valuable chapters of the book. The user, 
the designer and the producer of steel 
castings will be richly repaid by a careful 
study of these pages, in which they will 
find set forth the basic principles that 
should govern the designing of castings, 
the manner of producing the molds in 
which they are made, and the way in 
which the molds should be filled with 
liquid steel. 

In a little over 100 pages, the charac- 
teristics of molding sands, the materials 
used to bond them, and the effect of 
molten steel upon molds made of these 
materials are clearly and forcefully de- 
scribed. As in the chapters on steel mak- 
ing, somewhat less emphasis is placed 
upon the reasons for the choice between 
different molding mediums, such as 
“green” or dry sand, cement bonded sand, 
etc., than upon the purely technical as- 
pects of the subject. Thus, the appeal 
here is more to the foundry engineer and 
metallurgist than to the practical-minded 
man, but the latter too could profit greatly 
by a careful reading of these pages. 

One is moved to wonder, in a volume 
otherwise so free from faults of printing, 
why what the author properly calls 
“washes,” are dubbed “washers” in the 
page headings of one of these chapters. 
The only other similar fault in the setting- 
up of the text is the failure, in the titles 
of some of the diagrams, to indicate the 
significance of letters or figures used in 
the cuts themselves. 

The discussion of casting defects in the 
five pages of Chapter XII might seem 
disappointingly brief, were it not that in 
the previous 280 pages there is so much 
reference to the bad results of not follow- 
ing the practices discussed that but little 
is left to say under the definite head of 
“defects.” 

Methods of cleaning the castings, after 
they have been removed from the molds, 
are covered at considerable length. The 


important subject of heat treatineny and 
metallography is well explained and the 
effect of various heat treatments upon :, 
physical and mechanical properties of the 
steel are shown in considerable detail. 

A particularly interesting chapter js ¢¢. 
voted to the welding of steel Castings, ip 
which the basic principles of welding 4: 
adequately explained, and the satisfactory 
results of properly controlled Welding 
processes are demonstrated. In particula, 
it is heartening to read the unqualified 
endorsement of the use of welding , 
produce a finished article from sever) 
castings, or from castings and rolled pans 
instead of trying to make the piece in , 
single mold, often with most unsatisf,:. 
tory results. 

Non-destructive methods of inspection 
especially radiographic and magnetic pz. 
ticle testing, are dealt with in a conclud. 
ing chapter. Three hundred and thiry. 
four well chosen illustrations and dis. 
grams and some 86 explanatory table 
greatly assist the reader in grasping the 
invaluable information included in th 
volume. 

—JOHN HOWE Hai: 


Diemaking Techniques 


SIMPLIFIED PUNCH AND DIEMAKING 
By James Walker & Carl C. Taylor. Pub. 
lished by The MacMillan Co., New York 
1946. Cloth, 534 x 834 in., 235 page 
Price $5.00. 


Apparently designed as a textbook | 
be used by anyone contemplating 
making as an occupation, this volume 
leads the reader through the various steps 
of die production. Starting with a simpie 
plain round blanking die, the succeeding 
chapters consider each of several mor 
complicated forming and blanking dies 
on through to some types of drawing dies 

To further round out the apprentice 
diemaker’s knowledge, the book dis 
cusses machines. and tools used in dic- 
making, devotes a chapter to a manufac: 
turing problem and its solution, an‘ 
stresses safety rules in both diemaking 
and press operation. 

—T. C. DUMOND 


Other New Books 


Kopax Data Boox on Formutas AND PROCESS 
1Inc—Tuirpv Epition. Published by Eastma 
Kodak Co., Rochester, N. Y., 1946. Paper 


8% in., 72 pages Price 25 cents. This 

third edition incorporates a number of cha 
bring it up-to-date; one of these is a new 

on Negative Faults, how to recognize the 
identify their cause. It contains a compre! 
list of Kodak formulas, and is designe 
punched to replace earlier Formulas and P 
ing sections in the Kodak Reference Han 


It is the first of the Kodak Data Books to 
porate the company’s new method of desig 
data book revisions. 
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New Materials and Equipment 


New Plastic Shrinks on Parts to Form Protective Covering 


A plastic material that shrinks when dried 
from a wet condition without losing any of 
its physical properties has been developed 
by the Plastics Div., General Electric Co., 
Pittsfield, Mass. 

This material affords a means of pro- 
tecting many industrial products. It may 
be incorporated in the design of the product 
itself such as covering for bus-bar insula- 
tion, as terminal ends, and as electrical 
or mechanical seal for wires and tubing. 
It can also be used as a temporary protec- 
tive during storage and shipment, or dur- 
ing the manufacturing processes of the 
finished product. For example, it can be 
used as coverings for cable ends, grips, for 
pliers and wrenches for insulating purposes, 
or for protecting threaded parts. 

To use the material, it is immersed in a 
special dilator solution for 2 to 4 hr. This 
expands the plastic as much as half again 
its normal size. In this expanded condition 





While in its swollen state, the cap is placed 
over the part to be protected. It will shrink 


tight around the part. 
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the unit is placed in position and allowed 
to dry. It shrinks to smaller than its original 
size and forms a tight fit. 

The material, dried, has a tensile strength 
of 2000 to 4000 psi. It is formulated for 
good heat stability so that it can withstand 
conventional high temperature baking cycles. 
For example, at 320 F it will remain stable 
for 2 to 3 hr.; at 212 F for 2 weeks; at 176 
F, indefinitely. 

The material is not affected by commonly 
encountered alkalis, acids and _ solvents. 
Chemicals such as hot oxidizing acids, cyclic 
ketones and chlorinated aromatic hydro- 
carbons have some effect. 

Caps and sleeves from this material are 
not damaged by moisture, either by direct 
contact or by an atmosphere of high relative 
humidity. Tests have shown that when the 
interior of tubing or an assembled unit 
contains silica gel or other hygroscoping 
agents, there is negligible passage of water 
vapor through the cap or sleeve. 

The caps and sleeves are made in any 
desired length and in diameters up to an in. 


Giant Spot Welder 
Designed for Structural Steel 


A large portable spot welder has been 
developed by Sciaky Bros., Inc., 4915 W. 
67th St., Chicago. The welder can weld 
up to three thicknesses of 4-in. structural 
steel without removing rust and scale. 

Its chief application is on the prefabrica- 
tion of large structural units in shops. Other 
uses include mass production of large assem- 


blies in railroad, marine, truck and bus 
shops, where parts can be joined by over- 
lapping or flanges. 

Welding through the rust and scale is 
accomplished by an _ electrically-controlled 
sequence which consists of (1) a pre-weld 
period of high pressure and low current 
which burns off oxide, (2) a high-current 
welding period during which electrode pres- 
sure is reduced for greater efficiency, and 
(3) a post-weld period which retains the 
high current under high pressure to prevent 
coarse structure and internal cracks. 

Current is interrupted and high pres- 
sure retained for a final forging action. 
The speed of welding is from 2 to 25 spot 
per min., depending upon the thickness and 
degree of scale. 

Where high carbon steels (above 0.20%) 
are to be welded, a quench and post-heat 
period is provided to eliminate the harden- 
ing caused by welding high carbon material. 


Process Prevents Carbide Segregation 
in High-Speed Steels 


The Jessop Steel Co., Washington, Pa., 
announces in collaboration with the Barium 
Steel & Forge Co., Inc., Canton, Ohio, a 
new method of processing high-speed 
rounds in diameters greater than 4 in. The 
new process is known as Vee-Oginizing. 

The purpose of the process is to provide 
a uniform carbide distribution throughout 
the piece and thus avoid the brittle carbide 
pattern often found in large rounds of high- 
speed steels. The carbide segregation is 
usually located at the center of the steel 
round’s cross-section; this process is said 
to eliminate this central segregation and 
give a more uniform carbide distribution in 
the piece. 
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| Electropolisher Prepares Both Ferrous and Nonferrous Specimens st 
| Fed 
A new electropolisher for polishing met- tible to cold working. In addition electro vap 
allurgical specimens, developed by Buehler polishing is faster, requiring generally A ing £4 
Lid., 185 W. Wacker Drive, Chicago 1, than a minute after the sample has bee j prod 
| can be used with both ferrous and non- prepared with fine emery paper. Hies a 
| ferrous metals. Many samples, too, may be etched jp. ils, wit 
In this polisher the specimen is made mediately atter polishing, with the same pping 
| the anode of an electrolytic cell. Charged solution, by reducing the applied Voltage inert" 
| atoms or ions from the specimen enter the However, electrolytic polishing is nor to be "Roche 























































electrolyte, resulting in a polishing film considered the best method for all sample p-46B, 
which covers the surface of the specimen Mechanical polishing is to be preferred te er as 
and offers resistance to the passing of the present for inclusion and porosity examina. vable 
current. Since this film is thinner on the tions, and some other special work. ied w 
high spots, more current flows in these The mechanical operation of the Buehle;. p eq 
areas and, consequently, more material is Waisman electropolisher is simple. The es thi 
removed. electrolyte is contained in a stainless stee| hine. 

One of the advantages of electropolishing tank, hinged at the back. The specimen js matic 
over mechanical polishing is the freedom fitted over a hole in this tank, and is brough, ning | 
from disturbed metal on the surface of the into contact with the electrolyte by tilting ¢ is @ 
sample. This is especially important with the tank down. This action also operates ves, W 
those metals, such as the austenitic stain- a mercury switch, which starts an agitating nentra 
less steels, which are particuiarly suscep- pump. por fol 
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Sheet, Wire, Tubing, Gauze and Fine Foils. 

Laboratory Wares of all description: 
Stills, Retorts, Electrodes, and Special Process 
Equipment to order. 

Catalysts of the Platinum Metals; Oxides, 
Sponge, Black and Chlorides. Platinum and Pal- 
ladium on carriers. 

Palladium, iridium, Osmium, Rhodium and 
Ruthenium. 


HIGHEST PRICES PAID 



































































FOR SCRAP PLATINUM 0 gal 
+ . bund | 
. \ x Hot Tank Cleaner is Combination of Two Cleaning Agents 
A new noninflammable hot tank cleaner tank, preferably with air agitation, to pene- 
has been introduced by Turco Products, trate and “wet out” carbon smut and lead 
Inc., 6135 S. Central Ave., Los Angeles. deposits, emulsify petroleum residues and D 
It removes carbon, paint, grime, grease, saponify animal and vegetable oils. beth 
gums, heat hardened resins and heavy dirt The solution can be used over and over i 
from steel and other ferrous metals. again with little depletion of strength. Sinc - 
Named Ferrex, it consists of a combina- it contains no inert ingredients, wastage is Lak 
Sheet, Foil and Ribbon, pure and in alloy. tion of two cleaning agents, an alkaline eliminated. | Bi 
Seamless Tubing. Laboratory Apparatus and Pro- solid and a direct action liquid solvent. This cleaner is applicable in automotive at, 
cess Equipment. Specifically designed for use on steel, cast motor reconditioning, and in cleaning petro- el 
Karat Golds. Fine Gold Anodes. iron, bronze, copper and red brass, the leum, railroad, diesel and farm equipment dis 
cleaner utilizes a water solution and a hot and tools. | 





pppe 
bric 
con 
pntal 
XY gE 






Fine, Sterling and Coin Sheet, Wire, Circles 
and Foil. 

Fine Silver Anodes. Rolled, Cast or in Shot 
Forms. 

Silver Brazing Alloys and Fluxes for every 
industrial requirement. 


WE INVITE YOUR INQUIRIES AND 
WILL BE GLAD TO SEND ON 
REQUEST OUR NEW FOLDER C-20, 
"PLATINUM, GOLD & SILVER FOR 
SCIENCE, INDUSTRY & THE ARTS" 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., NEWARK 5,N. J 


PRECIOUS METALS SINCE 1875 





Before (left) and after (right) cleaning an automotive engine with Ferrex. 





MATERIALS & METHODS 
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Steam Cleaning Machine 
Features Automatic Control 


vapor steam cleaning machine for 
sing road, construction, railroad, marine 
} production machinery, auto and truck 
‘ies and engines, airplane fuselages, 
lis, windows, tanks and vats, and for 
pping paint, is announced by W bite 
vineering & Mfg. Co., 128 W. Passaic 
Rochelle Park, N. J. Known as Model 
).46B, the machine is manufactured 
of as a stationary unit with base, a 
vable unit with casters, or as a trailer 
ied unit. 
» equipment has two easily accessible 
ves that enable one man to operate the 
chine. The pressure, when once set, is 
omatically controlled throughout the 
ning operation. Adjustment of the mix- 
» is made possible by one of these two 
ves, which permits regulation from full 
centration of cleaning compound to clear 
nor for rinsing. The unit has a system of 
antaneous electric ignition that per- 
ts the working pressure to be rapidly 
hed. The operating pressures are 75 to 
5 psi; normal pressure is 100 Ib. 

The cleaner burns No. 1 fuel oil, kero- 
ne or light oil. It can be used with any 
h grade steam cleaning material of stand- 
| make. The cleaning compound is in- 
ted into the steam beyond the pump. 
is prevents residue from fouling the 
mp. The capacities of the machine are: 
0 gal. per hr.; fuel tank, 11 gal.; com- 
bund tank, 15 Ib. 


Dr. Johan Bjorksten, Industrial Re- 
arch Chemist, announces the development 
a new brass corrosion inhibitor, now 
lanufactured by the Bee Chemical Co., 63 
Lake St., Chicago, under the trade name 
"Brass Lyfe.” It is furnished as a 10% 
lution of the active organic chemical, in 
tyl cellosolve. It is specifically for copper, 
md is not effective on any other metal than 
bpper alloys. It is miscible with oils, 
bricants, and lacquers, and added to these 
completely stops the corrosion of copper 
bataining alloys, whether this is due to 
kygen, organic acids, or amines. 


Spacing Device Automatically 


Positions Work for Drilling 


: The Ballard Co., Bridgeport 2, Conn., has 
veloped a hydraulically actuated mecha- 
Hm tor positioning the work in operations 
Nvolving the drilling, tapping, reaming and 
poring of holes. 

The machine, known as the Man-Au-Trol 
pacer, consists essentially of a flat platen 
cunted on a carriage and base. When 
Pplied to a drilling machine, this platen 
“1 move both longitudinally and trans- 
etselly. The positioning of the table is 
prone hydraulically. 
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The final position of the table for any 
giveu setting is reached by a selected pair 
of pistons—one controlling each direction 
of motion—coming in contact with their 
stops. They are locked in this position by 
the action of a master control piston acting 
along each axis. The table can be traversed 
from one pre-determined position to another 
by means of two selector controls: one for 





This spacing device for jig drilling ac- 
curately positions the work by means of an 
hydraulic actuated mechanism. 


lateral positions, the other for 
longitudinal positions. 

These units are made in two ‘sizes: the 
larger one is suitable for use under radial 
drills, and the smaller one under sensitive 
drills. The spacer is designed for jig drill- 
ing by machine setting, thus eliminating the 
use of drill jigs. 

In using the machine, the jig drilling re- 
quirements are charted on the blueprint; 
the operations, as required, are then set in 
the machine in accordance with the chart. 


locating 


Porcelain-Like Finish 
Protects Furnace Interior 


The development of a semi-glazed, porce- 
lain-like finish is announced by The QO. 
Hommel Co., Pittsburgh. The finish is 
called Porcelanite. It can be used for 
protecting cold rolled and cast iron burning 
racks, burning tools, iron and glass furnace 
interiors, saggers, lehrs, decorating kilns 
and ladle-linings. 

This semi-glaze finish prevents burning 
racks and tools of cast iron and steel from 
scaling. Stainless steel tools can te readily 
cleaned after being coated with Porcelanite, 
and helps extend the life of the paint. 

When applied over brick and clay in 
furnaces, it provides protection against 
the corrosive action of gases, flue dust and 
slag. It prevents discoloration of molten- 
glass, china-ware and porcelain enamels by 
the iron oxide present. 

Porcelanite can be sprayed or applied 
with a brush. It air-sets, and the oven can 
be fired immediately. 











PROTOFORM furnishes 
low-cost molds for casting 
non-metallics to rigid toler- 
ances. 



















PROTOFORM offers an 
economical solution to short 
production runs. 


PROTOFORM provides fin- 
ished castings, in your 
materials, to your specifica- 
tions, for production or 
sample line. 


PROTOFORM invites in- 
quiries concerning your 
specific problem. 


Aud we can 
doa dma 


big hurry.... 
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NEW YORK »* 


General Engineering Co. 


HIGH VACUUM PUMPS 


FOR HIGH PUMPING SPEED AND LOW ABSOLUTE PRESSURE 


In the new vacuum coating units now being developed by Distillation 
Products, Inc., Rochester, N. Y., two 110 cubic foot Kinney pumps 
are used for rapid pump down and backing the Distillation Products, 
Inc., diffusion pumps. The illustration also shows four Kinney Vacuum 
Tight Valves which are used on all types of systems where “no leak- 
age” is of utmost importance. Fverywhere...in this country and 
abroad . . . Kinney High Vacuum Pumps meet the heavy demands 
of large scale process operations — exhausting lamps and tubes, 
sintering metals, producing penicillin, and performing countless other 
operations in modern vacuum processing. Kinney Single Stage 
Vacuum Pumps produce and maintain low absolute pressures to 10 
microns; Compound Vacuum Pumps to 0.5 micron. 


Send for Bulletin V 45. 


KINNEY MANUFACTURING CO. 


3523 WASHINGTON ST., BOSTON 30, MASS. 
CHICAGO * PHILADELPHIA * LOS ANGELES ° 


FOREIGN REPRESENTATIVES 

(Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia 

W. S. Thomos & Taylor Pty. Ltd., Johannesburg, Union of South Africa 


Lancashire, 


We also manufacture Liquid Pumps, Clutches and Bituminous Distributors 


SAN FRANCISCO 


England 


Miniature Plating Laborato 
Permits Controlled Plating Tox 


The Hanson-Van Winkle-M unnjn, 
Matawan, N. J., has developed ap ; 
plating control table—a miniature , 
laboratory—designed for either al 
control of plating solutions or for . 
work on electroplating problem, 
processes. 

With this control instrument tes, , 
can be plated under closely controlle; 
ditions so that the results of additions 
purity removal treatments and variatio, 
operating conditions can be observed ( 
a few hundred milliliters of electroly, 
required to conduct these tests. 

The Diggin electroplating contro) | 
consists of laboratory table, constryce 
steel, with a corrosion-resisting finish 
working surface is calcite-free alberene 
The table has a large storage cabine 
which a small motor generator and ba 


An electroplating control table such « 
can be used on many electroplating pn 
lems as well as for routine control 


can be installed, and two drawers fi 
ing anodes, cells, leads, etc. Above 
working space on the right side of the 
is a 36-in. x 36-in. control panel on wh 
are mounted the instruments and serv 
outlets required for electroplating tests 
Specimens are prepared for plating, rin 
or given special treatments after plating 
glass cells. These cells, six in number, 
fitted by rubber gaskets into a. staitl 
steel tray. Three of the 1500 ml. cells: 
on thermostatically-controlled hot plat 
These positions are used for hot elec 
cleaners, hot pickles and the final hot wa 
rinse. The remaining\ three cells are 
heated and are used for rinsing, pickli! 
cyanide dipping or bright dipping 


@ New rhodium plating developments 
P. R. Mallory & Co., Inc., 
Ind., make possible heavier depo 

the desirable hardness, brilliance and “ 
rosion resistance inherent in metallic rho 
um. At the same time, the process 1s ® 
to assure freedom from shadows, pin h0 
and blisters which normally accomp 
heavier coatings. 
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UNIFORM FORGING 





Only Highesi Grade 
{Materials Are Charged 
Into Timken Furnaces 


ONtro] 4 
AStructe, 
finish, 
erene y 

Cabing . 
and aft x Because the charges of electric 


furnaces are mostly scrap, its quality 
is highly important in the production 
of alloy steel. 





A good portion of scrap used in mak- 
ing Timken Fine Alloy Steel is “home” 
or “revert scrap” — from our own 
mills. Of its quality we can be sure. 


Another portion is machined scrap 
from the manufacture of Timken Bear- 
ings — again steel from our own mills. 
Of its quality too, we can be sure. 


ch ai . . 
ng a For the third portion, we go to the 


on”/ most reputable market sources, many 
of them located far from our mills. Of 

‘aly its quality too, we can be sure because 

“i it is carefully inspected before use. 


the t; 
n wh 


| eqs [These are some of the reasons why 
ess Timken Forging Steels have the uni- 
Se formly good surface quality, the uni- 
be, formly good internal quality and the 
“.q@ Uniform response to heat treatment 


cage essential to low forging cost and ex- 
cle’ ~ceptional product performance. 


“ug Lf you buy alloy steel for forging, you 
should have a copy of our new | book- 
let, “Timken Products and a 
Facilities.” Write the Steel 
and Tube Division, The 
Timken Roller Bearing 


wi Company, Canton 6, Ohio. 











rhe » YEARS AHEAD — THROUGH 


ho ECIAI ISTS:in hot rolled and cold finished Alloy Steel Bars for 

ing and machining applications, as well as a complete range of 
n inless, Graphitic and Standard Tool Steel Analyses. Also Alloy 
Stainless Seamless Steel Tubing for mechanical and pressure 
*pplications. 
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Instrument Controls \ariabjs 
in Continuous Processes 


An instrument designed {or contr 
temperature, pressure, flow and other 
ables in continuous processes is anno, 
by The Foxboro Co., Foxboro, May 

The controller, known as Model 4) 
be easily changed from one type of ¢, 
to another. Setting of the propor 
band, from 0 to 200% or higher, jy , 
by turning a thumb wheel. Reyer) 
instrument action is made in a like my 
The range of reset is 500:1 and, alts 
not considered critical, is a CONTinuoYs 
justment. 

Elimination of the reset and deriyy 
functions can be accomplished when dei 
An adjusting device permits zeroing { 
pen without realigning the control yy; 
A transfer switch enables the operat 
change from manual to automatic con 
or vice versa, with no valve motion. 

The unit is made as an indicator a; y 
as a single-pen and multi-pen recorder. 
is available for on-off control action, p 
portional, proportional and reset (S 
log), proportional with derivative, and y 
portional and reset with derivative (Hyp 
Reset ) . | 





High Speed Furnaces 


GAS FIRED 





— ae 








@ A new pattern plate has been announg 
by The Kéndt-Collins Co., 12651 Elmwog 
Ave., Cleveland. The plate has kourl 
steel inserts cast integrally into the pla 
The inserts are so placed around the outs 
perimeter of the plate as to distribute a 
equalize wear at flask contact points. Th 
surface of the plate is machined to preve 
sand slippage. The plate is ground « 
plus or minus 0.003 in. 
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One-Hundred-Ton Press Developet 
for Plastic Molding 


A press of 100-ton capacity suitable | 
either compression or transfer molding 
plastics is announced by The Watson-Sul 
man Co., Roselle, N. J. The press is semi 
automatic. The degassing is controlled ) 
time rather than by limit switches, th 
allows complete range of die opening 1 
ready adjustability. 

Open-four column construction is Pi 
vided for maximum, dissipation of he 
that otherwise would be taken up by ‘ 
press frame. This open-column constr 
tion also permits full accessibility to mo“ 
and provides an adjustable opening. 

The power unit includes pump, v4" 
and controls. The pump is a radial pis 
type with built-in short stroke control. The 
power unit can be steplessly adjusted ' 
within 25% of the total tonnage of the pre 

Some of the operating characteristics “ 
the press are: ' 

Die Space — 20 in. x 21% 
Stroke — 12 in 
Operating Pressure — 2200 psi. 
Speeds (in. per min.)—advanc 
pressing 
return 


Model HG1218 High Speed Furnace 
with synchronized atmospheric control. 


For simplified heat treatment 


of high speed steels use 
AMERICAN” atmospheric control. 
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American Electric Furnace Company 


29 Von Hillern St. Boston, Mass., U.S. A. 
Industrial Furnaces for All Purposes 
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MATERIALS & METHODS 
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sloped 
table | HE melting of all non-ferrous metals — in 
es | pit furnaces, direct arc type rocking furnaces, 
son-Stil 


is seni induction and high frequency furnaces — is the 
cap type of job where Norton Company's high tem- 
\ing /™ perature cements and prefired shapes find 


logical application. 






is pf 
° ae ~Mixtures made from fused alumina, silicon 
consume COrbide or fused magnesia are recommended 
e mo for melting aluminum, copper alloys and nickel- 
p, vite chromium, nickel-silver, cupro-nickel and cad- 


al pisto . 
m - 
rol. TH ium-bronze alloys. 


if NORTON COMPANY 
iss "Hl ~WORCESTER 6, MASSACHUSETTS 


x 2] im 


Si. 
€ 2604 
2204 
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Udylite Corp. 
(. 8. City) 


THE BIG IN THE 


METAL CLEANING AND FINISHING 
INDUSTRIES 


ANODEX 


An anhydrous alkaline cleaning compound designed 
for reverse current cleaning of steel and copper buffed 
articles . . . removes contamination without discolor- 
ation .. . eliminates solvent cleaning. Removes carbon 
smut and brightens steel. 


METEX 


A wetting agent for efficient and positive pickling . . . 
reduces acid concentration required . . . aids coverage 
and rinsing when used with IRIDITE and CRONAK 
solutions. Metex Compounds can be ordered in special 
variations for your particular requirement. 


ROCHELTEX 


A liquid addition agent for improving your Cyanide 
Copper Plating. Accelerates and improves plating for 
both racked and barrel plated articles at higher cur- 
rent densities . . . provides brighter, more uniform 


copper deposits eliminates additional buffing 
operations. 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


oeTeoir cuicace CLEVELAND $7. tous TORONTO—CAN. 
Gork Industral 
ineorporcted Supplies Ceo. 


Udylite Corp. Udyine Corp Udylite Corp. 
Wegner Bros Gee. A. Stuts Mig. Co. PeGeon Chem Co 


Continuous Salt Bath Furnace 
Has Automatic Quenching Mechanism 


A continuous salt bath furnace \. ith an 
automatic quenching mechanism, or vinaljy 
designed for cyanide hardening the ends oj 
control levers, has been completed by T 
Bellevue Industrial Furnace Co., 297 | Belle. 
vue, Detroit 7. With changes, it can jy 
used for hardening other parts, including 
jobs where the parts can be processed jp 
baskets. 

A ferris-wheel type automatic loader js 
located at the charging end of the furnace 
It is equipped with metal pockets to hold 


Close-up of ferris-wheel type loading mech 
anism showing fixtures for holding part 
to be treated. 


the fixtures carrying the control levers 
These loading pockets are spaced and syn 
chronized so as to allow the fixture holding 
the parts to be placed in the slots provided 
on the continuous chain. The chain travels 
the entire length of the machine, which in- 
cludes furnace and quench tank. 

As the fixture is placed on the chain, the 
work is carried through the salt and the 
entire length of the furnace. Reaching the 
discharge end of the furnace, a rotary arm 
operating automatically and synchronized 
with the speed of the chain picks up the 
fixture containing the work and drops 
into the quench tank. 

The quenching operation is completed in 
four sec.; this speed may be changed t 
meet metallurgical requirements. 


New Protective Coatings Can Substitute 
for White Base and Finish Coatings 


W atson-Standard Co., Pittsburgh 12, Pa 
announces a new series of protective coat: 
ings, known as Rx Aluminum System, 45 
an alternate for white base and finish coat 
ings during their present scarcity. 

The series includes coatings for black 
plate, of interest to lithographers, containe! 
manufacturers and metal fabricators. Th 
coatings are said to provide a good print 
ing surface on the base coat. 

There is also a coating for reflectors, 
stoves and heaters that is heat resistant 4! 
elevated temperatures. These are also use 
ful for such products as toys, drums and 
pails. 


MATERIALS & METHODS 
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Here’s a compact, 1-kw unit that brings all the advantages 
of electronic heating to small soldering and brazing jobs. 
It puts repetitive, manual operations on a “push-button” 
basis; serves for continuous or conveyor applications. 


BOOSTS OUTPUT, CUTS COSTS, IMPROVES QUALITY 
Look at the record: Using high-frequency heating, 
condenser-can soldering was increased from 100 to 2500 
units per hour. A complicated, expensive assembly opera- 
tion on loudspeakers became a simple, ten-second job. A 
manufacturer of small motor rotors boosted output 400 
per cent. In these and many other cases, electronic heat 
helped do the job faster, cleaner, better, at less cost. 


CONVENIENT, EASY TO OPERATE, PRECISION CONTROL 
The Model 1-AL is divided into two units to save working 
space. Only the applicator (above, left) is needed in the 
work area; the generator can be located up to 25 feet away. 










ELECTRONIC HEATING 
RADIO CORPORATION 
of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. WN. J. 


In Canada: RCA VICTOR Company Limited, Montreal 
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or dg soldering and brazing time 
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Suitable work coils are connected to the applicator and 
fitted to the part to be soldered or brazed. A single switch 
starts the generator. Output can be varied by a single 
control at the applicator. No manual tuning is required. 
A “universal” output transformer provides a match for 
any load and keeps the work coil at a safe, low voltage. A 
foot-switch starts the heat cycle; a work-interval timer 
provides automatic shutoff. Thus the operator has free use 
of hands during this period. ““ON-OFF” push buttons are 
provided on both the applicator and generator for con- 
venience and manual control when desired. 


Accurate output control and precision tuning assure 
unvarying heat cycles. Power can be concentrated and 
focused on exactly the area desired—and to just the right 
depth. When soldering, the base metal is heated directly 
and the metal in turn melts the solder. “Cold” soldered 
joints cannot occur; uniformity is assured. 


p= ===—===FOR QUICK FACTS USE THE COUPON -----~--- 


Radio Corporation of America 
Dept. 52-J, Electronic Apparatus Section 
Camden, New Jersey 


Please send us complete information on the new RCA 1-AL 
electronic power generator for fast, low-cost soldering and 
brazing. We have the following application in mind. 
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te Temperature Changes 


Zetew XAC|LINE 


Straight Line Temperature Control 


XACTLINE is created for anticipating 
process temperature requirements. 
It performs efficiently on any type 
of electrically heated furnace, oven 
or other industrial equipment em- 
ploying a millivoltmeter of poten- 
tiometer type controlling pyrometer 
...or gas-fired equipment operated 
with solenoid or motor controlled 
valves. XACTLINE eliminates the ex- 
cessive saw-tooth curves indicative 
of costly overshoot or undershoot 
temperature variations. 
XACTLINE’S extreme sensitivity antici- 
pates the most minute heat variation 
on both cooling and heating cycles, 
causing an instantaneous power on-off re- 
sponse. Power on-off cycles as short as 3 seconds have 
been attained. That's why XACTLINE gives you the finest, most accurate, trouble- 
free and inexpensive temperature control regulator available. 


NO gears, cams, shafts, bearings or other rotating or sliding parts. 
Xactline’s simple design eliminates usual repair and maintenance. 


Without 
XACTLINE 
With in Circuit 


XACTLINE 
Time @igatihy 


THE PRECISE CONTROL FOR .. . Tempering-Drawing . . . iso-Thermal 
Quenching ...Al and Mg Treatment... Accurate Heat Treating... 
Sintering ... Metallic Baths... Plastic Molding...and other precise 
temperature control applications. 


Laboratory tested and adjusted for immediate 
operation. Price complete F. O. B. Factory $79 50 
Write for the new XACTLINE data folder today! 


/ a a nn ee ee 4 

a eg tls spa gy he le alan CLAUD Ss GORDON co 
+ ‘ * » 

Y RD N: 


‘ % Specialists for 32 Years in the Heat Treating 
>< SERVICE:?% 


os Nas and Temperature Control Field 





Dept. 13, 3000 South Wallace Street, Chicago 16, Illinois 
Dept. 13, 7016 Euclid Avenue, Cleveland 3, Ohio 





Threading Tools and Reatiers 
Have Carbide Cutting Edves 


Announcement of a new line of stand,,; 
carbide tipped threading tools, Sty\e Mls 
is made by Metro Tool & Gage Co, 424 
W. Peterson Ave., Chicago 30. These tools 
are of the 60-deg. V-nose type. Primary, 
clearance at the nose is 3 deg., with a sy. 
ondary clearance of 6 deg. According 1 
the manufacturer, these tips are made of 
a tough, wear-resistant grade of carhi. 
particularly suitable for long run threading 
of steel parts. 

A new line of solid shank and shell type 
expanding reamers has also been announce 
by the same company. These reamers hay 
full length carbide cutting edges; they ar 
also available in blades with high-spegj 
steel. 

The reamers are designed with a |loy 
expansion angle to lessen the O.D. Rrinding 
when resharpening, and have a 1/16-in 
blade overhang to increase rigidity withou 
loss of chip clearance. They are available 
in cutting diameters of from 1 in. to 6 ip. 
Shell arbors are furnished with straight o; 
Morse taper shanks. 


@ A new oil, grease, and water absorbent 
produced from an alumina silicate materia! 
and capable of absorbing from 120 w 
140% of its own weight, has been an- 
nounced by the Blue Mountain Clay Co. 
Inc., Memphis, Tenn. Used on oily, greasy 
or wet floors, the absorbent eliminates 
danger of accidents due to slipping, at the 
same time keeping floors clean and mi: 
mizing chances of flash fires. 


Low Melting Alloy Has Many Uses 
as a Molding Material 


A new low melting alloy, for use as 4 
molding material, has been introduced }y 
Trethaway Associates, 37 Wall St. New 
York. The material is known as Moldaloy 

Listed below are some of the properties 
of Moldaloy: 

Melting Point — 430 F 
Hardness — 22 BHN 
Compression Strength — 8000 ps: 
Tensile Strength — 11,500 psi. 
Shrinkage — 0.001 in. per in. 

The manufacturer recommends the | 
rial for molds for casting low-temper: 
fusing plastics, rubber molds, wax ! 
for precision casting process, models ! 
engraving machines, master patterns, ! 
ing dies for thin sheet metals and th« 
plastics, proof casting of molds and fot 
dies, chuck jaws for holding irregular sh: 
pieces, and protective coating on wood 
terns and core boxes. 


MATERIALS & METHODS 
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titled “Metal Quality—Hot Working Improves Properties of Metal”, 
guidance for designing engineers who would utilize fully the fibre-like flow 
tructure of wrought metals to obtain the utmost of strength, toughness, and 









line s 








. low fatigue resistance required to meet a specific service condition. This booklet presents 
inding for the first time factual information on metal quality as developed in forgings 
‘16-in, formed by the use of closed impression dies which control, direction, and concen- 
rithout trate fibre-like flow lines at points where greatest stress and shock occur. It explains 






the different methods of forging metals and illustrates macro-etched cross sections 
of forgings of various shapes and sizes. Design engineers should find this booklet 
valuable for reference and an aid to closer cooperation with the forging engineer. 


YOU GET METAL QUALITY 
DEVELOPED FULLY IN 


ORGINGS— 






ailable 
6 in, 
Bhe of 









rbent 

oN 

= PLUS THESE 
on ADVANTAGES 


nin 


| High tensile and impact strength obtained 
through controlled concentration of grain 
structure and fibre-like flow lines. 


2 A correctly proportioned combination of 
physical properties to meet a specific ser- 
vice condition. 


, 3 Reductionof dead weight; maximum strength 
ty and toughness in lighter sectional thicknesses. 


DROP FO AS > Cc ae 6 e 4 Reductions in cost at point of assembly due 
—— to less time required to machine and finish, 
a ... brings you current technical information on designing and fewer rejects. 


by for forging; metals for forging; improvements in forging 

ew techniques by which metal quality is developed fully; 5 Rapid assembly of complex parts by weld- 
oy advantages and applications of forgings. Future issues of ing, because forgings provide welding adapt- 
ies “Drop Forging Topics” will present the results of a broad ability of widest range. 


program of technical research on this subject in a form 
suitable for use by design engineers, metallurgists, and 
production and management executives. In part this will 
consist of up-to-the-minute comparative data on forgings 


6 A reduction of accidents to men and ma- 
chines, because forgings provide a greater 
margin of satety. 


and other engineering materials. You are entitled to receive 7 Controlled concentration of fibre-like flow 
“Drop Forging Topics,” which is now issued six times line structure of metal at points of greatest 
€ a year. Send us your name on the coupon. shock and stress. 


. . 
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DROP FORGING ASSOCIATION 
605 Hanna Building * Cleveland 15, Ohio 


[) Booklet on “Metal Qual'ty — Hot Working Improve 
Properties of Metal." 


‘| DROP FORGING - 


() "Drop Forging Topics," issued at 60-day intervals. 





: ASSOCIATION a 
605 HANNA BUILDING e CLEVELAND 15, OHIO ites... Cay rice State 














PRECISION INVESTMENT CASTING 


Many small parts, covering a wide 
range of applications, are being 
produced in ferrous and non- 
ferrous metals by precision invest- 
ment casting at substantial savings. 


Production problems not easily met 
by conventional casting, forging or 
machining methods, may find a 
ready solution in this new, war 


developed method. 


We can furnish, to established firms now engaged 
in precision casting, new equipment and a full 
line of operating supplies such as investments, pat- 
tern wax, flasks, tongs, fluxes, asbestos mittens, etc. 


To manufacturers who wish to obtain specific pieces produced by precision 
casting methods we offer information regarding possible sources of supply. 
To those who wish to set up their own precision casting department, we 
supply detailed information regarding required equipment and operating 


ALEXANDER SAUNDERS & CO. 


Succ. to J. Goebel & Co.—Est. 1865 
Precision Casting Equipment and Supplies 


95 BEDFORD STREET NEW YORK CITY 14 
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THE FURNACE 
OF MANY USES 


Dempsey designed and built 
with precise automatic con- 
trols providing extremely 
even heat distribution and 
correct temperature within 
the work, and control of 
heating and cooling cycles 
to eliminate warpage or 
distortion. 


Car type furnace, over- and 
under-fired, for annealing, nor- 
malizing, stress relieving and 
general heat treating. 
Dempsey Car Type Furnaces are doing many critical heat 
treating jobs in outstanding industries. 


Send us your heat-treating problems—write, wire or 
phone—there is a Dempsey representative near you. 


Write for Bulletin 3-5 


FURNACES: Oil-Gas-Electric-“TAILORED” by DEMPSEY 
Meet every Heat Treating Need 











Four-Ton Punch Press Adaptable ty 
High-Speed Production Operations 


A new, four-ton bench punch press ;, 
now being produced by the Benc/ mast, 
Manufacturing Co., 2952 W. Pico Blvd, 
Los Angeles 16. 

The press weighs 215 Ib., and operate; 
at a speed of 285 rpm. with a 1725 rpm 
electric motor. It has a precision-groun¢ 
shaft that is keyed by means of a press {; 
to a large eccentric, thereby offering , 
shock-absorbing bearing surface. An over. 
size bronze bushing encloses the eccentric. 
full diameter bronze bushings encase the 
shaft at wear points. 

The frames are cast in one piece from 
semi-steel, heat-treated and reinforced 4 
stress points; they are mounted on two 
supports forming a broad stand cradle 
which allows the machine to be inclined 
for greater versatility in operation. The 





This bench punch press can be adapted t 
such operations as stamping, crimping and 
riveting, 


press has an open back that makes it pos- 
sible for work to be inserted from the front 
as well as from the sides. 

When ram is in up-position, a 5%-in. die 
space is available. The 6-in. x 8-in. bolster 
plate has a thickness of 1 in. and a 2-in. 
hole in its center. The fly wheel weighs 
approximately 50 lb. The manufacturer 
points out that although it was specifically 
designed as a punch press, \this machine 
is adapted to do stamping, marking, punch- 
ing, crimping, riveting and other high-speed 
production operations. 


@ Kennametal Inc., of Latrobe, Pa., has 
veloped a tungsten carbide composition, 
Grade K5H, for small tools used in preci- 
sion boring of steel parts. It has a Rockwell 
A hardness of 93.2 Solid tools 3/32-in 
5/16-in. dia., and 5/32-in. to 5/16-in. sq., 
are available, as well as blanks 3/32-in. to 
3/8-in. dia. and 3/16-in. to 3/8-in. sq 


MATERIALS & METHODS 
























_ Same in size... 


” © Better in performance... 
and, oh! whal a difference tn frrice! 


When you can reduce production costs on one part from 5'¢ to 1.1¢, and at the 
5 same time increase the dependability and efficiency of the part, you're paving the way to 
nd better product performance and greater profits. And that’s just what one manufacturer achieved 
: by having ball races made from Gramix. When machined from bar stock in his own plant, the 
ball races illustrated cost the manufacturer approximately $54.17 per thousand. But 
Gramix engineers, by die-pressing powdered copper, tin and other metals to close-tolerance 
dimensions, turned out ball races of better quality for only $11.85 per thousand. No 
machining was necessary, no stock was wasted. The Gramix ball races are superior, because 


nit 


lie they are tough, durable, and made with controlled porosity which permits impregnation 
ef with lubricant. This self-contained oil supply renders further lubrication unnecessary, 
’ eliminates maintenance and replacement problems. Send us a sketch or description 

S$ 


of your products. Our engineers will be glad to study them and show you how bearings, 
washers, and other parts may be made 25% to 75% cheaper from Gramix 
and assure more dependable and efficient product performance. 
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Cold SPRAY-GRANODINE, makes possible that 
beautiful, lustrous, pure white finish so 
much desired on modern refrigerators, 
kitchen cabinets and a host of other white 
finish metal products. 


Cold SPRAY-GRANODINE, the pioneer low tem- 
perature phosphate coating process (with 
peroxide), produces a uniform, dense, hard 
zinc phosphate coating that assures higher 
luster and paint durability needed to preserve 
a beautiful finish even under severe exposure 
conditions. 


Cold SPRAY-GRANODINE,. is ideally suited to 
processing (in continuous production in 
power spray washers) either large or small 
products, rapidly, efficiently and economi- 
cally. The present trend toward Granodiz- 
ing attests to its efficiency and time-proved 
effectiveness. 
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New Tool Permits Threading 
and Tapping at High Speeds with Safety 


A new hand tool, announced by The 
Thread Miller Corp., West Orange, N. J 
is claimed to permit threading and tapping 
at high speeds in a lathe with safety to 
tools and operator. 

The tool, known as the Grip-Slii 
Threading and Tapping Tool, is said , 
eliminate the hazard of projecting tap , 
die holder handles, and to speed threading 
operations by permitting higher lath 
speeds. The tool can be used for cutting 
either right or left hand threads. 

Another advantage claimed for this too) 
is that it eliminates the necessity for moving 
the tailstock back and forth when threading 
or tapping work in the lathe, thus pre. 
venting drag on the thread being cu 
Sliding movement of the die or tap holder 
takes place on a hardened and ground 
guide bar concentrically true with the 
tapered shank that fits into the tailstock 
spindle. 

The die or tap holder also is a hardened 
and ground piece having the bore for the 
guide bar concentric with the recess in 
which the die or tap is held. Thus, the 
tap or die is in alignment with the work 
held in the chuck of the lathe. The die or 
tap holder is a precision sliding fit on the 
guide bar, and the guide bar is ring marked 
at quarter-inch intervals for accurate dupli 
cation of thread length on parts. 

In operation, the tool is secured in the 
tailstock spindle and the tailstock moved to 
a position which brings the tap or die near 
the work. With the tap or die inserted, the 
holder is grasped and slid toward the work. 

When the thread is cut to the desired 
length, the grip on the tool is released, 
permitting the holder to float on the guide 
bar, stopping cutting action; the lathe is 
reversed and the tool again gripped for 
backing off the die or backing out the tap 

The tool is furnished in two sizes. The 
smaller is for use in bench and small engine 
lathes, and the larger for use in larger 
lathes. 


Lubricator for Band Saws Uses Spray 


The DoAll Co., 1301 Washington Ave., 
South Minneapolis, has introduced a unique 
spray lubricator for attachment on their 
high-speed band saws. It is said to furnish 
an economical, clean method of heat dis- 
sipation. 

The attachment is simple to install, is 
designed for heavy duty service, and it 
operates from the standard air pressure line 
available in the average shop. 

The spray head straddles the saw blade 
from the back side and directs twin streams 
of lubricated air against the teeth of the 
saw. Lubricant is thus forced under pres- 
sure in the form of metered mist into the 
saw teeth as it enters the work. Use ol 
coolant is regulated by a metering valve 
The work table does not get wet or mess) 

The spray lubricator has been designed 
primarily for use in cutting nonferrous 
metals, but works equally well on many 
types of plastics and laminated materia! 
where friction between blade and wo’ 
softens the material to a gummy state. 


MATERIALS & METHODS 
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COLGASTL 


‘ENGINEERED SERVICE” 


SOLVES YOUR PARTS-PRODUCTION 


ASSEMBLY PROBLEMS 


lf your new or improved consumer product requires 
the mass-production techniques and specialized 
COLGATE facilities that produce these aluminum coast- 
ers by the millions . . . or if your industrial product 
calls for split-thousands accuracy, in large or small 
quantities, such as required in this radio speaker in 
order to assure perfect fitting and absolute inter- 
changeability of the stamped, blanked, and formed 
chassis — then it will be to your advantage to consult 
with COLGATE! 


The extreme range of specifications and the diverse 
use of these products are an excellent indication of 
the versatility and the broad range af scope offered 
by COLGATE’S “ENGINEERED SERVICE” 
to manufacturers of consumer and in- 
dustrial products. From the initial rough- 
idea stage to final assembly, this unique 
and comprehensive service provides ad- 
vance design and engineering aid in 
the form of preliminary conferences that 
solve your problems before designs have 
been started, also after blueprints have 
been prepared. 


COLGATE’S sales-minded designers 
and engineers will help develop your 


1946 
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new product ideas, improve old products by substi- 
tuting Aluminum, Magnesium, or Stainless Steel for 
other materials and give your product these sales- 
building features — lighter weight, added beauty, in- 
creased strength and durability, resistance to corro- 
sion, thermal and electrical conductivity, improved 
product appearance and performance. 


COLGATE can help solve your problems and func- 
tion as your “branch factory” by providing ample 
space, supplying the specialized skills and know-how 
for fast, economical fabrication and assembling of 
precision parts — and get your product to market 
taster by meeting delivery dates with dependable 
regularity. For immediate action wire 
or write, complete confidence assured, 
no obligation. 





Completely centralized facilities in- 
clude our own tool and die shop in 
addition to Hydraulic Presses 10 to 
750 tons, and Mechanical Presses 
2% to 200 tons. 


STAMPING « FORMING « DRAWING 
WELDING « FINISHING « ASSEMBLING 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 
method they use is worth 


noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 


The accepted melting tool in brass roll- 
ing mills throughout the world. 


AJAX ELECTRIC FURNACE CORP. 
1108 Frankford Avenue 
PHILADELPHIA 25, PA. 





* UPWARDS OF 5 BILLION POUNDS ANNUALLY 


"AJAX |NpUCTION MELTING FURNACE 


WYATT 


ASSOCIATE AjAX METAL COMPANY, Non-Ferrou: ingot Metals and Alloys for Foundry Use 


AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup 


y induction Furnaces 


Hogh Frequenc 
COMPANIES: Ajax ELECTRIC COMPANY, INC., The Ajox-Hultgren Electric Salt Bath Furnece 
AJAT ENGINEERING CORPORATION, Ajax-Tame Wyatt Alumuoum Melting induction Fureeces 








1750 rpm. 





230,000 IN. LBS. 


Testing a 6-ft. specimen this Krouse machine develops 230,000 
in. lbs. bending moment in repeated stress. Specimen adapters 
add to its versatility in testing axle shafts and housing, airplane 
propellers, welded and riveted joints, etc. Produces any range 
of bending stress found in actual service. The large rigid bed pro- 
vides ample space for torsion tests on large specimens. Equipped 
with automatic brake to stop machine on specimen failure, accu- 
rate stroke adjustment to 3 inches, variable speeds from 650 to 


Write for bulletin M-46-W 
LABORATORY SERVICE 





KROUSE TESTING MACHINE COMPANY 


573 E. Eleventh Ave. 


Columbus 3, Ohio 











Control Unit Sensitive to 


Small Temperature Variations 


The Claud S$. Gordon Co., 300 5 \ 
lace St., Chicago, 16, has designed . 
control unit for “straight line’ temper. 
control. It has use in operations inyo), 
temperature in avoiding overshoot an) , 
dershoot temperature variations. [t pro; 
temperature-variation control for as |p, 
1/5 F. 

Known as Xactline, the unit can }y , 
on all types of electric furnaces, oven; ,, 
injection molding machiaes employing ¢ 
ventional millivoltmeter and potentiomes lo! 
type controlling pyrometers. It can aj 
used on gas-fired equipment employ 
solenoid-controlled or motor operated y;\y. 

It is housed in a cast aluminum 
8\4-in. high x 6'4-in. wide and 3-ip, 
and is designed for surface mounting ; 
stallation. 


Sandblasting Machine 
Has Combination Loading Door 


A sandblasting machine having armhole 
with cuffs in the loading door is announce 
by Leiman Bros., Inc., 260 Christ 
Newark 5. It is a self-feeding san 
with a sand magazine from which ty 


| sand is fed through the nozzle and or 
| the work. The sand is returned by graviy 


to the sand magazine to be refed to ti 
nozzle. 

A rotating basket device, motor drives 
handles small articles like bolts and buttons 
It tumbles them over and over as it rotat 


The sandblast shown bere is equipped wih 
a rotating tumbling basket device 


Meanwhile, the nozzle continuously spy 
the lot with sand. For larger pieces of wo! 


the basket can be removed from the “br 


net, to make the- entire interior spa 


available. The operator then holds thes 
larger pieces of work under th 
turning each piece over and ov¢ 


| is entirely cleaned. 


The machine can be used for 


| prior to finishing to remove rust, 
| carbon deposits and for cleaning 


of burnt sand deposits before 
chining operations. 


MATERIALS & MEI HODS 
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portant supplier to the infant transporta- PHOTO COURTESY OF THE BETTMAN ARCHIVE 


in industry. Two or three years before, its 










mill was turning out 2000 tires a year. 


The tires were made from charcoal blooms, 





ed, heated and forged into a bar of rec- 


gular section, which was put through a 





edging die until the flange was roughly 
med. The bar was then reheated, rounded up, scarfed, If you need any products like this, an excellent way to 
eided and rolled into a tire. simplify your buying is to ‘‘Standardize on Standard.” 

What a contrast with tire production at Standard Steel 


m line } LU 
” May! The modern mill contains three units, each com- THE — 1 EGE @ wed 


sed of a tire mill with two steam hammers for preliminary 


sprajsm™perations. In addition to tires, other miscellaneous prod- FORGINGS AND CASTINGS 


» cabiefammets Of circular form are rolled in practically all sizes, up The Baldwin Locomotive Works, Standard Steel Works Division, 

space Burnham, Pa., U.S.A. Offices: Philadelphia, New York, Chicago, 
St. Louis, Washington, Boston, San Francisco, Cleveland, Detroit, 
nok MePProximates 2300 pieces per week. Pittsburgh, Houston, Birmingham, Norfolk. 





4maximum of 12-feet outside diameter. Total capacity 


: these 


mi "STANDARDIZE ON STANDARD’’ FOR YOUR FORGINGS AND CASTINGS 
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SPEEDS UP REMOVAL 
OF NICKEL DEPOSITS 
Simply add STRIPODE to 
your regular Sulphuric Acid 
strip bath and watch it speedup! 
Removal of nickel is more com- 
plete in less time, with less acid. 


You get a better job and save 


besides. 
> | 


CORPORATION 


54 Waltham Ave., 


Springfield 9. Mass 


PROTECTS THE BASE METAL 
- - SAVES BUFFING 


The protection which STRI- 
PODE gives to the base metal 
helps prevent pitting and rough- 
ening. Users report marked 
savings by elimination of 
polishing and severe buffing 
operations. 


SEND FOR FREE SAMPLE 


THE CHEMICAL CORPORATION 
54 Waltham Avenue, Springfield 9, Mass. 


Please send me full information and free 
sample of STRIPODE for better 
nickel stripping. 

Name 


Address 
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HAVE YOU SENT FOR 


your FREE COPY of 
the Luster-on Booklet? 


Here is complete data on the 
sensational new zinc finish that 
is eliminating fingermarks, cor- 
rosion and age stains — making 
possible a better-looking, more 
brilliant finish on metal parts. 
Ideal to use instead of scarce 


cadmium! Write today. 


THE CHEMICAL CORPORATION 





Heat Transfer Unit 
Achieves Temperatures of 23) 


A new form of heat transter pj: 
the Pebble Heater, capable of heatiy, . 
above the operation temperature; ,. 
sible in metallic heat interchange, 
been developed by The Babcock & Vi 
Co., 1 Madison Ave., New York 10 
principle involved consists of raisin 
high temperatures a constantly mov; 
umn of pebbles made of a hear , 
nonmetallic material, and then Passing 
gas to be heated through the Mtersticgs 
the moving pebble column. The 4p); 
been successfully used to heat air to ) 
F and steam to 1800 F. ’ 

One of the first applications of the » 
ble Heater has been for heating the 
used for combustion of fuels by y 
highly preheated air—temperatures cp 
reached which far exceed the tempera 
required for melting steel. In the fil; 
refractories, which covers the Making 
materials for furnace constructions, a copy 
uous melting operation has been develo, 
in which furnace construction materia 
themselves very resistant to high tem, 
atures, can be melted and poured | 
molten steel, to give them even 
temperature resistance. 

The heater consists of two cylinds 
chambers, one above the other, conneg 
by a throat section of reduced diamed 
By filling the chamber and throat wit! 
fractory pebbles, permeable beds are { 
through which gases can be made to trav 
At the outlet of the bottom chamber, th 
is a mechanical feeder which control; ¢ 
rate at which the pebbles are convey 
continuously back to the top of the upp 
chamber. The pebbles in the heater mo 
cownward at a constant rate during 4 
entire operation. 

Fuel and air are burned in a combusi 
chamber, and the products of combusi 
flow through hot gas inlets into the : 
chamber and then upward through the \ 
of downwardly moving pellets and out t 
stack at the top. The heated pebbles p 
through the throat section to the lov 
chamber. 

At a point near the bottom of the lov¢ 
chamber, the gas to be heated is introductt 
The gases pass through a screen to provid 
uniform distribution, then travel upwatd 
through the heated pebble bed and le 
at a point near the top of the lower chambt 

In operation, the pressures in the ™ 
chambers are usually maintained at | 
same value, so that there is no gas {0 
through the throat section. Zero gas fv 
or a flow in either direction, can be mai 
tained by automatic control of a dampet! 
the exit stack of the upper chamber. 


Ng ¢ 


Rrea 


@ A new universal fly cutter has > 
introduced by the Wendt-Sonis Co., Hit 
nibal, Mo. The cutter does all kinds ° 
ordinary and step milling operations 00 ° 
types of materials. Only one cutter boa) § 
needed to handle 75% of milling jobs, 
the inserted teeth are easily interchange 
Blades may be removed for sharpening 





54 Waltham Ave., Springfield 9, Netmataggiam se? 


an ordinary bench grinder. 
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FEDERATED XXXX NICKEL BABBITT 
is atin base alloy that will meet all requirements 
for bearings in tough service. The fine grained 
dense structure and the special combination of 
ingredients in this alloy give it the properties 
necessary to resist severe punishment. 
Federated XXXX Nickel babbitt, although 








THERE’S A Sadia BABBITT FOR EVERY JOB__ 


‘hard and tough, has an unusually high ductil- 


ity, which accounts for its excellent running-in 
behavior. Its ability to function properly when 
lubrication fails momentarily makes this an out- 
standing babbitt. It is recommended for bear- 
ings that are difficult to lubricate, and is used on 
steamships, steam and electric railroads, en- 
gines, electric motors and generators and many 
other important places. 


Your inquiries are invited. 


FEDERATED METALS DIVISION 


American Smelting and Refining Company 
120 Broadway, New York 5, N. Y. 


Nation-wide service with offices in principal citie« 





ALUMINUM + BRASS - BRONZE - BABBITT -: DIE CASTING ALLOYS - LEAD PRODUCTS - SOLDER - TYPE METAL ~ ZINC DUST 
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STURTEVANT 


DRY BATCH 


BLENDERS 


Cut Powder Metal Blending Costs 
.-- Increase Production 











Sturtevant Blenders will speed up your powdered metal blending pro- 
viding perfect homogenous blends regardless of the varying densities, 
weights or finenesses of the powders. 


The 4-way mixing action assures perfect batches with no substances 
floating to remain unmixed. As materials are received they are picked 
up by revolving buckets and cascaded from the top of the machine. At 
the same time the drum revolves forcing the powders from both ends 
toward the center of the drum . . . while the swinging chute, which is in 
blending position produces a fourth lateral mixing action. 


Heavy rugged construction assures long life. Open-door accessibility 
permits quick, easy cleaning. Available in sizes from 1000 to 7500 
pounds. Write for information. 








Stu teva nt MILL COMPANY 


61 Harrison Square - Boston 22, Massachusetts 
Designers and Manufacturers of 

CRUSHERS + GRINDERS + SEPARATORS « CONVEYORS 

MECHANICAL DENS and EXCAVATORS «+ ELEVATORS «+ MIXERS 
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Punch and Compacting Die Combination 
Employs Tungsten Carbide Inserts 


The Penn Carbide & Alloy Casting Co 
Canonsburg 2, Pa., are now offering q ae 
punch and compacting die combination to 
the powder metallurgical industries. Dies 
are of the conventional tungsten carbide 
type. A heat-treated steel case is shrunk 
around a tungsten carbide insert. Py 
however, are produced with a dove-tailed 
insert which is locked into the shank fo, 
added protection during operation. This 
punch design is said to increase the bearing 
surface of the carbide and eliminate the 
possibility of mis-alignment caused by the 
braze taking a set when under pressure. 

A new process makes possible the ep. 
graving of complex and intricate designs on 


This punch and compacting die combina- 
tion is used in producing powder metallurg) 
parts. 


punches, which are furnished with the 
proper draft for tablet compacting. Advan 
tanges cited by the manufacturer are: high 
production runs, high polish, and savings in 
lubrication costs due to lower friction coefft- 
cient of tungsten carbide. 


Noncorrosive Cutting Oils 
Permit High Cutting Speeds 


A new series of transparent cutting ous 
for use in high-temperature machining 0 
metals, is available from The Texas ©° 
135 E. 42nd St., New York. Known 4s 
Cleartex A, A-1, B, DD and Britex 5 
these products contain a combination o! 
phur and chlorine. 

Addition of new ingredients make 
sible high speeds in machining without ( 
danger of corroding finished or sen 
ished metals, particularly nonferrous 0 
such as brass and copper. The color « 
new oils equals pale neutral oils o! 
same viscosity. 


MATERIALS & METHODS 





At your Service... 


ALLEGHENY LUDLUM’S 
FILM LIBRARY 


Instructional films on tool and 
stainless steels—-some in full 
color, all with sound—available 
for free showings on request. 
NEW—*Manufacture of Dies”’ 
16 mm, 400 ft. in length, re- 
quiring about 15 minutes to 


show,—in sound and full color. 


FOR DETAILS and BOOKINGS 


ADDRESS DEPT. MM - 46 


IBER, 1946 


@ Boar special high-alloy steels take 

more knowing than ordinary 
materials, that’s sure. But they also 
give you more—so much more that 
their uses have taken one of the 
steepest upward climbs of any class 
of materials in recent years. 

Electric furnace steels are on the 
march. Our principal special steel 
products—corrosion and heat-re- 
sisting alloys, tool and die steels, 
electrical, valve and nitriding steels 
are products which offer you the 
greatest future promise. 

As pioneers and originators in 
these fields, we have the data your 
engineers and designers need, and 
the working information for your 


PRODUCTION ... WITH LESS WASTE Y 


shopmen to handle special steels 
well and speedily. Let us help you. 


ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


General Offices 
Pittsburgh 22, Penna. 


W&D 9332 F 


1029 














—produces a 


beautifully polished surface on practi- 
cally all metals and alloys—represents a 
new revolutionary approach for metal- 
lurgical specimen preparation. 


* 


The new Buehler-Waisman Electro-Polisher 
is a sturdy, stream-lined, laboratory instru- 
ment, designed for efficiency in performance. 
Ferrous and non-ferrous metals can be pre- 
pared with equal speed and simplicity. Both 
large and small samples are readily accommo- 


dated. 


Simple to operate—does not require an expert 
technician to produce good specimens. 


Speed in operation—various specimens may 
be prepared in a fraction of the usual time re- 
quired. 

Economical—only a small amount of non-ex- 
plosive chemical required. 

Results are dependable — scratch free speci- 


mens, uniformly etched for true structure 
examination. 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 


INCLUDES—CUT-OFF MACHINES e SPECIMEN MOUNT 
PRESSES e POWER GRINDERS e@ EMERY PAPER 
GRINDERS @e HAND GRINDERS e BELT SURFACERS e 
MECHANICAL AND ELECTRO POLISHERS e POLISH- 
ING CLOTHS e POLISHING ABRASIVES 


Buhl Le 


A PARTNERSHIP 


METALLURGICAL APPARATUS 


ig te 4 
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cic SBS Sea 
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Micrometer Measures Bores 
Around Center Obstructions 


Measuring bores without remoy 1 borin 
bars is possible with the new inside mt, 
crometer manufactured by the Tubuly 
Micrometer Co., St. James, Minn. This new 
measuring device is used to determine bore 
sizes over or around center obstructions, |, 
does not require removal of the boring 
bar and disturbing the cutter Settings, by 
is placed around the bar in correct measy;. 
ing position and the micrometer readin, 
is taken. 

These inside micrometers are made with 
hollow-box type steel frames. Because of 
this structural lightness, the micromete, 
are easy to handle. Bore measurements (ap 
be made without forcing the micromere, 
and, consequently, more accurate readings 
may be obtained. 

The frames have a vacuum in the cente; 
to insure minimum expansion and op. 
traction. Hand heat will not affect th 
micrometer reading for it is dissipated jp 
the vacuum and does not distort or folloy 
the metal frame. The frames are hydrogen 
brazed and are plated with copper, nicke| 
and heavy chrome to resist wear and per. 
spiration. 

The spindle is made of hardened and 
ground tool steel. Micrometer threads «re 
ground from the solid and lapped to a true 
fit with the barrel. Should the micrometer 
become worn through excessive service, there 
are three points where it may be adjusted 
for wear: the spindle bushing, the mandrel 
and the thread, as well as at the reading. 

The standard range of sizes of this mi- 
crometer is from 8 in. to 28 in., and will 
cover bar diameters from 4 in, to 8 in. Each 
micrometer will fic over a variety of bar 
sizes. Thus, the 1314-in. to 18-in. set shown 
will cover any bar up to 7% in. in dia 
Mandrels in 4-in. steps will fit any bore 
diameters within the established range 


Gas Analyzer 
Quickly Detects Flue Gas Changes 


A new instrument announced by Da 
Emergency Co., Inc., 146 Halleck St., Nevw- 
ark 4, N. J., is said to have extreme set- 
Sitivity to variations in the percentage 0! 
CO, in the flue gas. This sensitivity causes 
a quick response and enables the instrument 
to record a change 314 sec. after the varia 
tion in COs content of the flue gas has 
reached the analyzing cell. Because the 
analyzing cell is located close to the stack, 
the percentage of change is indicated almost 
as soon as it occurs in the stack. 

Employing the principle of thermal con- 
ductivity analysis, new developments in ¢¢! 
construction permit the elimination of con 
tinuously operating suction pumps. The flov 
rate through the gas sampling line does 10 
exceed 250 cc. per min; the minimum flov 
required is 20 cc. per min. This low satt 
of flow eliminates the need for extensiv' 
filtering trains and the necessity of 
ing dryers. The condensate and 
acids are expelled automatically. 

The pressure differential between the 
pass of the boiler and the stack side ot 
barometric damper is all that is necessé!) 
to assure a constant free flow of gas through 
the analyzer cell at the desired rate. 


last 


MATERIALS & METHODS 
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It’s the First Comprehensive Data Book on 


Electrical Contacts Ever To Be Published! 


Here’s a book that’s, been five years in the writing 
... that has entailed an unbelievable amount of 
research . . . that is controversial in part, due to the 
fact that the science of electrical contacts is still 
an inexact one... but that contains all existing 
data on contact design, construction, application 
and materials. 


It is the only book in the English language that covers 
the electrical contact field competently and completely. 


Do you know the twenty-four factors that should be 
considered before you select a contact material? 
The dimensional tolerances of composite rivet con- 
tacts as compared with those of solid rivet, screw, 


button or projection welded types? How surface 
film, abrasion and other conditions affect the wear 
of sliding contacts? You'll find the answer to. these 
and hundreds of other questions in this comprehen- 
sive volume. (Many of them, in fact, are answered 
by Mallory’s program of standardization.) 


This Electrical Contact Data Book is another ex- 
ample of Mallory’s willingness and ability to provide 
factual, helpful material to those who have a 
professional interest in the fields we serve. It is 
available to recognized engineers gratis. Write on 
your company letterhead. To others it is available 
at our printing cost of $2.50. 


Visit the Mallory Exhibit at the National Metal Show in Atlantic City— Booth G-228 


P. R. MALLORY & CO., Inc. INDIANAPOLIS 6, INDIANA 
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TRANSPARENT VITREOSIL (Vitreous Silica) 
TUBING AND ROD 


Invaluable for Exacting Technical Applications 


Highly Transparent to 
Ultra-Violet Radiation 


Chemically and 
Catalytically Inert 


Useful up to 1000°C and 
under Extreme Thermal Shock 


Unusually Resistant 
Electrically 


Homogeneous and Constant 
in Properties 
Tubing available in sizes up 
to 5” internal diameter. Rod 
available in sizes up to 1” 
diameter 








E 
AS QA Send for Bulletin #9 covering specifications and 
> VITREOSILY prices on standard sizes. 








THE THERMAL SYNDICATE, LTD. 


12 EAST 46th STREET, NEW YORK 17,N.Y 








». Master Hands on Intricate Jobs use 


SHAWINIGAN 
SNS 
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Cold and Hot Air Dryer Applicable i 
Single-Stage or Successive Operatig, 


A machine designed to dry loaded ree 
continuously before or after plating, o, the 
any other type of water-solution dip 
been introduced by the Optimus Equipme, 
Co., 267 Church St., Matawan, N. J, 

The machine is continuous in its oper. 
tion, and works almost completely clos 
It can be connected to an exhaust bloy,, 
to draw off fumes. Any heating system 
steam, gas, or electricity—can be employe! 
Drying time is usually from 4 to 6 mi, 

The dryer can be used as a single-stage 
dryer or in connection with a number 9 
successive operations—alkaline, acid, ,, 
neutral. 

The cold air system includes a blowe, 
and a series of nozzles. The hot air system 
includes an air-heater, recirculating blowe, 
a damper to adjust the mixture of atmos. 
pheric air and re-circulating air, and th 
necessary nozzles. 


ty 


Device Maintains Correct Blade Tension 


on Power Hacksaws 


The Millers Falls Co., Greenfield, Mass. 
has recently developed a “tensiometer” de- 
signed to set and maintain correct blade 
tension on power hack saws. It is a smull 
cylinder, enclosing a strong, calibrated spiral 
spring; it is attached to the blade holder 
of the machine and acts as a shock 
absorber for the blade. It automaticall) 
compensates for changes of feed pressure, 
thermal expansion and contraction, and un- 
usual shocks such as the blade striking « 
hard spot in the metal being cut. 

By controlling any desired tension from 
0 to 4000 Ib. the device is said to improve 
the accuracy of cut, minimize blade break- 
age, and increase the cutting life of the 





: / a , 

The tensiometer attached to the blade bow 

of a power hacksaw to control th blade 
tension. 


blade. The machine operator, by readme 
the calibrated indicator, can set the censio® 
at the desired figure. The tensiometer @" 
be set by hand to a tension of 3900 Ib 
without using a wrench. 


MATERIALS & METHODS 



























able ty 
Fations 
ed Tacks 
, OF atter 


dip, has 


uipmen 


S Oper. 
; Closed. 
: blower 
ystem— 
Aployed. 
6 min, 
Ble-stage 
Mber of 


















Cid, or 

blower 

System 

blower, 

atmos. 

ind the 
Carefully controlled distribution of 
the brushing stock gives perfect 
balance and maximum efficiency to 

onsion B these power driven rotary brushes 
Wire or fiber. May be used as in- 

4 dividual sections or in assemblies. 

sviaSS., 

rr de- 

blade 

smal! 

| spiral 

S| INDUSTRIAL B 

shock 

tical! 

Pssure, 

: FOR BETTER PRODUCTION 

ung a 

trom 

break- 


ft the 








D 
SPIRAL WOUN UNI-FILL RED CENTER 
P fills, suc : d. They tn various 
made with various ‘ uniformly fille | brushes made in 
pg 2 Se ale tampico oF horsehair These care to give the best per- _ ranagiery of stiffness for many 
as n ” iam 


are trimmed 


tch brushes. 
formance obtainable 


ific purpose- 










red to a sper with hand scra 


different appli 
tion and in perfect 


each enginee 














balance. 














Gruask Deucscon 


BE PITTSBURGH 
‘ih PLATE GLASS COMPANY 


OCTOBER, 1946 1033 


| 


3221 Frederick Ave. 
BALTIMORE—29 
MAR Y teaA NiO 


SUTTEELTET ETT 





“PRECISION CASTING 


by the 
LOST WAX PROCESS” 


For the first time, a complete catalog 
designed to give the manufacturer of 
precision small parts, the full picture 


of the “Lost Wax” process. 
* The story of “Lost Wax” 
%* How to set up shop 
* How the process works 
%* Complete directory of equipment 
* Chock-full of information 
%* Indexed for easy reference 
*% 32 pages, &'/."x11". 


EST. 1918 
Precision Casting Sales and Engineering 


64 W. 48th St. © New York 19 
Dept. M 











One of the LARGEST SYNTHETIC 
HCI UNITS IN THE COUNTRY! 


The unit was designed by Amersil’s 
Engineering Department. All silica ware 
used was manufactured in Amersil’s own 
American plant to specifications neces- 
sary to produce the required quality and 
quantity of throughput. Necessary aux- 
iliary equipment to complete the unit, so 
as to assure the results guaranteed by 
Amersil, were selected and purchased by 
our Engineering Service Department. 


This integrated design and manufactur- 
ing service is available to chemical and 
metallurgical plants whose processes in- 
volve extreme temperatures and highly 
corrosive operating conditions. 


AMERSIL COMPANY Ine. 


ENGELHARD 
CHESTNUT AVENUE HILLSIDE 5, N. J. 











Grinding Wheel Suitable {or 
a Variety of Materials 


The DoAll Co., Minneapolis 4, Min, 
announces an all-purpose grinding whee| ,, 
grind any kind of material, including hard. 
ened alloy tool steel, annealed steel, stain, 
less, Monel, bronze, aluminum, brass, ha; 
plastics. The wheel is said to work equal), 
well for heavy fast roughing cuts and fn, 
finishing. It produces a finish comparah|, 
to that of a 300 grit wheel. 

It can be used on all types of Brinding 
machines—surface grinders, centerless, cy|in. 
drical, tool grinders, pedestal. No alteration 
to the machine is necessary, and the Cutting 
rate is limited only by the ability of the 
grinding machine. 

Because of the unique cutting crystal; 
and method of bonding used, it is claimed 
that heavier cuts without sacrifice of sy. 
face finish or accuracy can be taken. The 
effective cutting edges of the crystals are 
broken down at a very slow rate, resulting 
in longer life to the wheel and requiring 
dressing at less frequent intervals. The struc. 
ture is such that loading even when grind. 
ing soft materials is reduced to a minimum 

The bond used in making these wheels i; 
insoluble and prevents them from weaken. 
ing from use of coolants in wet grinding 
On the other hand, the open structure js 
such that the work remains cool even 
when dry grinding. 

The grinding wheels are available 
Types No. 1 (straight), No. 5 (recessed 
one side), and No. 7 (recessed two sides 
Sizes range from 1 in. to 14 in. in dia 
by %4 in. to 3 in. in thickness. Any size 
arbor hole is available. 


Hard-Facing Electrodes Applied to 
Heavy Equipment Resist Abrasion 


Stoody Co., Los Angeles, Calif., announces 
a new wear resistant electrode for hard-fac- 
ing heavy equipment subject to earth abra- 
sion and impact. The electrodes have ao 
extruded flux coating, which is said 
improve welding characteristics and sim- 
plify application. 

The electrode is a fabricated rod consist- 
ing of mild steel tubes filled with alloying 
elements. The new coating is applied to 
the rod by means of an hydraulic extrusion 
press. 

Some of the advantages claimed for the 
electrode are: good arc characteristics with 
either a.c. or d.c. machines; no slag inter- 
ference; rapid deposition rate; can be welded 
in all positions; solid, dense deposits; and 
easy slag removal while deposit is still 
red hot. 

Hardness ratings of the deposits average 
56 on the Rockwell “C” Scale. The melt- 
ing point is 2525 F, and the specific 
gravity is 7.80. 

The weld deposit can be forged without 
loss of hardness, providing forging is done 
at red heat. Deposits bond well with man- 
ganese steel, and its use is especially recom- 
mended on wearing surfaces of all heavy 
equipment made from this metal. 


MATERIALS & METHODS 
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One way te get the jump on compe@G@tion is to see a Picker man now. 
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- PICKER X-RAY CORPORATION - 300 Fourth Ave., New York 10, N.Y. 
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Branches in Principal Cities of U. 8S. A. and Canada 
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JOHNSON 


Are You Specifying Johnson XLO 
Music Wire for Springs and Wire Forms? 


There are two prerequisites for good springs 
good maker plus good wire. 


Here is an unusual Wire Form, lately devel- 
oped to keep in place a strapless brassiere, 
and because quality was mandatory for this 
intimate device Johnson XLO was specified. 
This is but another example of Johnson 
Music Wire superiority. Longer fatigue 
life, longer spring life. 


WORCESTER !. MASSACHUSETTS 


EW YORK AKRON DETROIT CHICAGO LOS ANGELES TORONTO 


JOHNSON STEEL & WIRE CO.INC. 





“olla Brand” Alloys 


“FALLS” No. 21 MANGANESE 
BRONZE HARDENER 


Manganese Bronze with maximum physi- 
cal properties can be produced at low 
cost through the use of “FALLS” NO. 21 
MANGANESE BRONZE HARDENER. 


Complete details are available in a 
special bulletin. 


WRITE FOR IT TODAY. 


NIAGARA FALLS SMELTING 
& REFINING CORPORATION 


America’s Largest Producers of Alloys 


BUFFALO 17, NEW YORK 








Attachment Changes Speed 


for Drill Presses 


Tool speeds must be changed frequen, 
on drill press operations. Slow speeds fo 
tapping—faster speeds for smal! drijj, 
different speeds for larger drills. Very oftey 
drills and taps are ruined because they are 
not run at proper speeds. That means , bi 
waste of money and time to replace broken 
tools. 

The Chicago Drillet Corp., 1729 N. Win. 
chester Ave., Chicago 22, announce ‘ 
method of obtaining correct drilling aj 
tapping speeds on all drill presses witho, 
having to change belts or stop mow; 
Known as the Speed Changer, it can |. 
set for any range of speeds desired. 


Speed Change r shown mounted on a 4- 
tion drilling and tapping turret head 


A standard drill press equipped with 
Speed Changer and a standard four-step cox 
V-belt pulley will have a speed range from 
435 rpm. to 4550 rpm. The device is engi- 
neered so that all steps of the pulley «ao 
be used. 

It can be installed on any make of dril! 
press in a few minvtes. No alterations | 
the press are required. 


Angle-Dressing Attachment 
Increases Scope of Cutter Sharpener 


A new angle dressing attachment, for us 
on its cutter sharpener, is now being manv- 
factured by the Edward Blake Co., 634 
Commonwealth Ave., Newton Centre, Mass 
The face of the dish wheel, used on this 
machine, is dressed by the standard-equip 
ment diamond. The new attachment pt 
vides a second diamond for dressing the 
back and the periphery of the wheel to 1’ 
desired combination of angles. 

With the wheel formed to exactly the 
desired shape, deepening the gash 40 
sharpening the face are performed in ‘tt & 
same operation. This is especially adva0 
tageous when sharpening cutters having 4 
large number of teeth. 

The new attachment increases the scop 
of the Waltham Cutter Sharpener. 1's 
machine sharpens gear and thread milli 
cutters, circular form tools and n 
cutters from the smallest sizes up t 
in. in dia. It can be used for either radi 
or rake grinding, and operates either w' 
index plates or with a pawl device whic 
positions the cutter by locating either °° 
the top or back of the tooth form. 


MATERIALS & METHODS 
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A GOOD MORNING=-IN PLASTICS 


Arise and really shine with the new Telechron Musalarm. Company, | Plastics Avenue, Pittsfield, Mass. Ask for a copy 
This wonderful bedside companion combines a radio, a clock, of the new illustrated booklet, “What Are Plastics?” 
and a musical alarm in a handsome plastics case. And that’s 
where No. 1 Plastics Avenue comes in with experience in G-E Complete Service — Everything in Plastics 
designing < asti . igni 
ening and 6, ARE = — plastics products ; Backed by 52 years of experience. We've been designing and manu- 

The Telechron people insisted upon beauty . . . technical facturing plastics products ever since 1894. G-E Research works continu- 
perfection ... economical production. And they got all three ally to develop new materials, new processes, new applications. 
in this compression-molded phenolic case from General No. 1Plastics Avenue—complete plastics service—engineering, design 
Electric’s complete plastics service. and mold-making. Our own industrial designers 


and engineers, working together, create plas- 
tics parts that are both scientifically sound and 
good-looking. Our own toolrooms are manned 
by skilled craftsmen—average precision mold 
experience, 12 years. 








Maybe you, too, are planning to bring 
out a wonderful new product. Whatever 
itmay be, don’t overlook the fact that 
plastics may be able to do for you what 
no other material can. Bring any plastics 
problem that may arise to G.E.— the 
world’s largest manufacturer of finished 


Plastics products. Plastics Divisions, 
( 





All types of plastics. Facilities for compres- 

sion, injection, transfer and cold molding... 
for both high and low pressure laminating . . . 
for fabricating. And General Electric Quality 
Control—a byword in industry—means as 
many as 160 inspections and analyses for a 
single plastic part. 


ELECTRIC 


CO46-ate 








hemical Department, General Electric 


=> AA 
General Electric plastics factories are located in Fort Wayne, Ind., Meriden, Conn., Scranton, Pa., Taunton, West Lynn. und Pittsfield, Mass. 
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ANY MANUFACTURER knows how many arguments have been started by speci- 


fying surface finishes in terms of “smooth machined free from tool 


marks...” and similar vague designations. 


These arguments have been laid to rest in metal-working plants all over the 
world through use of the Profilometer. With the Profilometer, finishes are 
specified and described in microinches (millionths of an inch) of average rough- 
ness. Surfaces can then be measured with the Profilometer for comparison with 
specifications—there is no room for argument. 


The Profilometer measurement does not depend on the “‘shininess,” curvature, 
or lay, of the surface, on the mood of the inspector, or on any of the many 
variables encountered in visual or tactual comparison of surfaces. 


The Profilometer is a shop tool—rugged, durable, easy to operate. Any 
machine operator can take a measurement in a few seconds. Elaborate setups 
are unnecessary. 


Do arguments on surface finish still arise in your plant? Our representative 
would be glad to call to demonstrate the Profilometer and to discuss the ways in 
which it can improve the quality and increase the efficiency of production. 
Catalog on request. 


Profilometer is the trademark registered with 
the U. S. Patent Office indicating Physicists 
Research Company’s brand of surface- 
roughness gaging equipment. 


PHYSICISTS 


RESEARCH COMPANY 


ANN ARBOR MICHIGAN 





Automatic Control Unit Adapied ty 
Five-Spindle Tapping Machine 


An automatic control unit developed |, 
the Pond Engineering Co., Springfield 
Mass., has been adapted to a five-spind), 
tapping machine to increase the production 
rate of certain stampings. 

Five drill spindles are mounted on , 
standard three-spindle drill table, and two 
chain conveyors carry the pieces on equally. 
spaced carriers across the table and unde, 
the spindles. The pieces arrive under the 
spindles at equal time intervals, where sq. 
tion blocks, locating fixtures and a clamping 
cylinder are mounted. 

Tapping heads fitted to each spindle are 
actuated simultaneously so that five holes 
are tapped at one cycle. This operation t¢. 
quires two different pieces to be handled 
simultaneously—one having three holes to 
be tapped, the other two. The conveyor 
drops the stampings into containers at the 
other end. Where pieces cannot be adapted 
to hopper or magazine feed, an attendant 
is required to place the pieces on the 
conveyors. 

The control unit, Pond Operator Mode! 
600, is motivated by three forces: 144 hp. 
electric motor; a gear-driven, clutch-cop- 
nected cam shaft; and four small air-valves, 
connected to a compressed air line which 
has a minimum of 70 Ib. air pressure. Me- 
chanical cams and more air valves may be 
added by extending the cam shaft outsid 
the housing. 

Cycle speed of the operator is adjustable 
from 2 sec. to 1 min., and longer cycles 
can be had on special order. The air valve 
cams are also adjustable for the frequency 
and duration of impulses per cycle. 


External and Internal Gears 
Tested with New Model Gear Testers 


The George Scherr Co., 200 Lafayette 
St.. New York 12, anmmounces two new 
models of gear testers. Both have a maxi 
mum capacity of 15-in. center distance and 
thus constitute a new size in addition to the 
9-in., 24-in. and 36-in. Parkson gear testers 

One of the new 15-in. models is equipped 
with a box-shaped upright which carries ao 
adjustable bracket with means for clamping 
it in any desired position. This arrange- 
ment provides vertical centers for holding 
gears or pinions that are cut integral with 
their shafts or mounted on arbors. 

The other new model has been specially 
designed for testing internal gears, either 
against the mating pinion or against a mas- 
ter. Whenever external gears are tested, the 
measuring pressure in the floating slide 
which contacts with the dial gage is 0 
wards the mating gear. However, when 
testing internal gears, the pressure has to 
be in the opposite direction. 

Therefore, the internal model incorpo 
rates an arrangement, whereby the pressure 
can be reversed at will. In this way, both 
internal as well as external gears may be 
inspected equally efficiently for center 4's 
tance, run-out, tooth thickness, and rolling 
action. 

Both models embody a precision scale and 
over-size vernier for setting to correct ccnte! 
distance. The operation is by handwheel 
through rack and pinion. 


MATERIALS & METHODS 
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The No. 1 show of the plastics industry is called ‘‘Modern 

os Plastics’’ and each monthly performance is a hit. 

valve 

: The script is colorful and lively —a sweeping tale of the 
extraordinary progress of the plastics industry, its trials and 
successes. The stars of the show, the editorial staff, not only 

ters know their plastics to perfection, but excel in the expressive 

ayette art of getting their lines across. 

new 

maxi- 

oo The cast of characters comprises thousands of people and 

seers plants concerned with plastics production — suppliers of 

materials and chemicals, equipment, machinery — molders, 

= $5 one year laminators, fabricators — all sorts of specialized services. 

ding (12 issues) The locale extends through New England — the deep South 

= — the far West. 

cially $8 two years 

ith ; . . 

ai 1h ames And the chorus . . . its advertisers . . . number more than 400 

- $5.50 per year by contract . . . contribute with great harmony and expres- 

Sit 

$ to- tin Canada sion . . . producing an excellent effect on the audience and 

when ee, 
eliciting a fine response. 

=" $6.00 per year 

el “oe — ere Buy a box seat and join the industry's leaders in watching a 

= topflight plastics show. The box office is open now. 

dis- 

ling 

ner 

heel 

122 EAST 42nd STREET NEW YORK 17, N. YY. 
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Cleaning baths made up with Metso in- 
sure chemically clean surfaces to take 
flash plating that sticks tight. Here's why FOR 
—Metso crystalline silicates* contain the DIE CASTING 
properly balanced combination of alkali- 
silica. No excess alkali or silica to attack PLATING 
the casting or leave a deposit. THAT 


POL DS .aieet 











Results of recent careful investigation 
proving this statement will interest you. 
Ask for a copy of the report describing 
the tests. 


* Sodium Metasilicate U. $. Pat. 1898707. 
Sodium Sesquisilicate U.S. Pats. 1948730, 2145749. 


PHILADELPHIA QUARTZ CO. 
Dept. C, 125 S. Third St., Phila. 6 


The new FLASH- 
O-LENS offers 
foundry-men, ma- 
chinists, and many 
others engaged in 
producing metal parts an efficient, economical means of examining 
the most minute defects during routine inspections. 





FLASH-O.-LENS consists of a portable 40x microscope combined 
with a perfect source of illumination in one convenient, compact 
unit... They are available in several models—powered by either 
standard flash light dry cells or by current from any AC or DC 
outlet—and with a selection of various combinations of lenses, all 
interchangeable in the one lens housing. 


Send today for illustrated Catalog O describing the new 
FLASH-O-LENS 














E. W. PIKE & COMPANY 


Manufacturers of IIluminated-Magnifiers 


co 60 maT 


ELIZABETH 3, N. J. 








Dilatometer Automatically Measures 
Thermal Expansion of Materials 


An automatic dilatometer for c Otinuoys 
recording of the thermal expansion and oe. 
traction of a wide range of materials, incjy4. 
ing metals, glass, ceramics and plastics, js 
announced by the Electronics Div., Sylvanig 
Electric Products, Inc., 500 Fifth Ave., New 
York. 

The equipment is designed to provide 
continuous graphic recording of the 12h; 
expansion and contraction cycles of samples, 
Measurements begun during the afternoop 
of one day may be automatically complete 
overnight. Except for set-up time, the jp. 
strument needs no attention during the 
12-hr. recording cycle. 

To eliminate the tedious plotting of jp. 
stant values, the recording densitometer per. 
mits determination of true variations jp 
length even when samples exhibit excep. 
tions to the rule of elongation as a function 
of temperature. This makes the equipment 
particularly useful in connection with the 
laboratory study of ferrous alloys at therma| 
critical points. 

The dilatometer includes a furnace o, 
sub-zero cooling chamber, furnace thermo- 
couple, concentric quartz tube, specimen 
thermocouple gearbox and support, trans 
mission, contact mechanism, electronic relay 
and recorder. 

Each one of these principal units per 
forms a separate function, but all function 
are closely coordinated to hold specimen 
temperature uniform within 1 C; provide 
uniform heating and cooling with the speci 
men in an inert atmosphere; automatic shut- 
off; and an overall accuracy of 0.2%. Ac- 
commodating 3-, 4-, or 5-in. specimens, the 
dilatometer will accommodate temperatures 
up to 1000 C. 


@ The Fearless Tool Co., 1234 So. Gram 
ercy Place, Los Angeles 6, announces the 
production of a new cutting tool. Known 
as the Shearcutter, it is a boring, turning 
and facing tool with a precision tool holder 
for use on lathes, screw machines, drill 
presses and boring machines. 


Light Materials Testing Machine 


Has Four Capacities 


The W. C. Dillon & Co. Inc., 5410 W 
Harrison St., Chicago 14, announces a test- 
ing machine expressly built for lighter 
materials or small finished items. It has 4 
separate capacities, each shown individual) 
on its large dial. These ranges are: 0 to 10 
lb. in 1-oz. dial divisions, 0 to 25 |b. in 
2 oz., 0 to 50 Ib. in 4 oz., and 0 to 100 
Ib. in 8 oz. 

Its lower grip travel is continuously vat 
able, or stepless, from 0 in. to 19 
min. It also has: “%~ of 1% ac 
pendulum action, maximum-load reading. 
featherweight and swivelled under 
stroke limiting switches, forward-r 
switch, elongation gage, and _ stress- 
recorder. Overall height is 63 in 
weight 162 Ib. 


MATERIALS & METHODS 
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for highly special needs. 
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ith) which describes the vast variety of 
tion. Get your copy now! 
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Meantime there's a Federal representative in every key city ready to give you such advice 


immediately. There's also bulletin SP 346 (illustrated herew 


basic types of Federal Resistance Welders and their appl 


The fact is that material shortages and unit-man-hour problems 


beyond our control make it more imperative than ever to do away wi 
limitations that are more or less self-imposed. Specifically, failure to 


employ methods of maximum efficiency. 
Automatic welding has made possible more short cuts in time and cost in 


metal goods manufacture than any one method or “tool” we know. Where- 
ever metal to metal fastening on a production basis is a problem, there's a 
Motive behind the great National Metal Congress show at Atlantic Ci 


course on the most modern and efficient methods for speeding production. Federal will be there 
with a big demonstration pertinent to this point. (Exhibit F 125, Main Floor)... A wonderful chance 


strong chance of resistance welders of one type or another providing the most efficient answer. Federal 
for you to get authoritative advice cn methods banishing speed limitations. 


Many of the limitations imposed on production speed in the metal 


working industries are avoidable. 
makes every type and size of resistance welder, many specially desi 


Resistance Welders 
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THIS BOOK ANALYZING BASIC 
TYPES OF FEDERAL AUTOMATIC 
WELDERS AND THEIR APPLICA- 
TION IS YOURS ON REQUEST 
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SPECIAL HIGH PRECISION MACHINE 


WARCO PRESSES 


mer and Adams Co., Cleveland 





200 DANA ST., WARREN, OHIO 
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rren City Mfg. Co 
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OAKITE 
Pickle Control No.3 


Gives You These 
7 Advantages In 








HOT 
SULPHURIC ACID 
PICKLING 








Now you can streamline pickling- 
room procedures with the new 
acid- and money-saving inhibitor, 
Oakite Pickle Control No. 3, for 
hot sulfuric solutions! Specifying 
this new Oakite material places 
these seven PLUS features at your 
disposal: 


1. It is stable even at high 
temperatures 


It reduces evolved hydro- 
gen; minimizes fumes 


It minimizes acid attack 
on metals ... lowers hy- 
drogen embrittlement 


It helps produce cleaner 
work 


It makes possible more 
complete rinsing; less 
smut 


It extends life of the solu- 
tion 

It saves pickling time... 
acid ... money 


We invite you to arrange with 
your local Oakite Technical Ser- 
vice Representative for a FREE 
test. Or write on letterhead for 
your gratis copy of Special Service 
Report. Either way—no obligation. 


OAKITE PRODUCTS, INC. 
34E Thomes Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE Sete 
-LEAN ING 











News of 


Engineers — Companies — 
Societies 


(Continued from page 818) 


S. Western Ave., Chicago, in the building 
used by Foote Bros. Gear Works during 
the war. The new laboratory will include 
a machine shop, a gray iron foundry, a 
metallurgical laboratory, an X-ray labora- 
tory with a million-volt machine, and 
similar departments. Cost reduction studies 
will be made at the new laboratory, and 
officials will set up manufacturing standards 
and standardized methods. 


The Indiana Steel Products Co. is erecting 
an ultra modern plant in Greenburgh, 
N. Y., for production of special products 
in the permanent magnet field. The com- 
pany has also purchased the Cinaudagraph 
Corp., Stamford, Conn. 


That portion of Alloys Development 
Corp., Pittsburgh, owned by Mrs. B. D. 
Saklarwalla, widow of the developer of 
“Cor-ten” and other alloy steels, was sold 
to Frederick D. Foote and John Latta, asso- 
ciates of the late Dr. Saklatwalla. The sale 
was conducted at a session of the U. S. 
Court at Pittsburgh, presided over by 
Francis M. Turner, vice president, Reinhold 
Publishing Corp., acting as special master. 


Extensive expansion will take place over 
the next two years at the Fairfield, Ala., 
sheet mill of the Tennessee Coal, Iron & 
Railroad Co., Birmingham. The object is 
to convert the company’s present hot-rolled 
method to the cold-reduced method of pro- 
ducing sheets. Also, provision will be made 
for the production of galvanized sheet 
metal in coils. 


About 1,100 tons of steel for an atom 
smashing cyclotron will be made at a Pitts- 
burgh plant of the Carnegie-Illinois Steel 
Corp. Some of the forgings will be so huge 
that special freight cars will be necessary 
to transport them to the University of 
Rochester, the final site for the atom 
smasher. The cyclotron will be owned by 
the Navy. It will produce particles of 
more than 200,000,000 electron volts. 


A 2,000,000-volt X-ray machine will be 
installed by the Babcock & Wilcox Co., at 
Barberton, Ohio, the first use of a machine 
of that size for examining welds in pressure 


vessels. It can be used on steel walls, 10 in. 
thick. 


The General Electric Co. has started 
production at Coshocton, Ohio, of the lar- 
gest and most modern plastics laminating 
plant in the country. It will contain shortly 
over 100 presses, the largest of 5000-ton 
capacity, capable of producing laminated 
sheets 50 x 100 in. 


The Bassick Co., Div. of Stewart-Warner 
Corp., maker of powdered metal parts, 
automotive hardware, etc., has bought an 
S-acre tract containing 11 buildings at 
Bridgeport, Cona. 




















The new Clipper Multiple Cutting 
Principle makes possible faster cut. 
ting of every masonry material re. 
gardless of hardness. 


Here are a few typical examples oj 
the speed and accuracy with which 
concrete products and fire brick can 
be cut. 

(This concrete 
block, converted 
into a special 
size,was cut com: 
pletely in two in 
19 seconds. 


One of the many 
intricate cuts 
performed on 
first quality clay esi 
brick for heat se 
treating furnaces : 
—made in 8 sec 


(jRotary Kiln 

Blocks, cut to 
size for ‘‘key” 
bricks in rotary 
kilns, require on- 
ly 1 Osec.forcon- 
pletion of cut. 


Basic refractories 
for steel furnaces 

or cement kilns 

must be accur- 

ately installed. 

This magnesite 

brick was cut in 

12 seconds! 


CLIPPER MFG. COMPANY 
4037 Chouteau St. Louis 10, Mo. 


MATERIALS & METHODS 











Model #114G for casting aluminum, magne- 
sium and brass alloys. Zinc attachment 
designed for quick mounting, available at 
extra charge. Approximate size of die plates 
28 x 29”, weight 12,500 Ibs. 














Cost Conscious Manufacturers 
are looking to DIE-CASTING! 


War-time production experience effectively demon- 





strated that Reed-Prentice die casting machines save time 


and money — are economical and accurate! 


Many alert manufacturers are now casting lighter- 
weight, important product-parts from aluminum, magnesium, 
zinc, tin, brass and lead base alloys — the modern way — 
under direct supervision and plant production. 


Model #11, for casting zinc, tin KON 


or lead base alloys. Cold chamber 


When re-designing or planning new part specifica- 
tions, it will pay to investigate the complete Reed-Prentice 
die casting machine line. In addition to the 114G and 114 
models (illustrated), the 3G High Pressure Cold Chamber 
machine is available for larger capacity die casting from 
aluminum, magnesium or brass alloys and the +3 for 
casting from zinc, tin or lead base alloys. Approximate size 
of die plates 30 x 30”, weight 24,200 lbs. 


Mail Coupon NOW for full information / 





Reed-Prentice Corp. 
Dept. P, 
Worcester 4, Mass. 
Please send full information and literature on Reed-Prentice 
die casting machines as checked below: 
Model #14/2G Model # 11/2 














attachment for aluminum, magnesium 

and brass alloys, designed for quick Neale PRENTICE CORP 
mounting, available at extra charge. 

Approximate size of die plates WORCESTER MASS., U.S.A. 
28 x 29", weight 15,500 Ibs. NGBY 


NEW YORK OFFICE: 75 West St., New York 6, N. Y. 


OCTOBER, 1946 


CLEVELAND OFFICE: 1213 W. 3rd St., Cleveland 13, Ohio. 
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WHEN 
COLD 


Brickseal becomes flint 
hard as it cools — 
protects walls from 
damage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories .. . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 

Brickseal is semi-plas- 
tic when hot allowing 


it to expand and con- 
tract with the furnace 


WHEN 
HOT 





BRICKSEAL 


REFRACTORY COATING 
5800 S$. Hoover St., Los Angeles, Calif. 
Hoboken, 


1029 Clinton St., 


N. 4. 
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Gas Atmospheres, Inc., 20011 W. Lake 
Rd., Cleveland 16, has been recently or- 
ganized with A. A. Straub as president, to 
specialize in gas atmospheres in the metal- 
lurgical and other industries. The company 
will design, manufacture and sell various 
types of equipment, including that for 
deoxidizing, carburizing, malleablizing, in- 
efts, nitrogen, dissociated ammonia and 
hydrogen. 


Theodore A. Cohen, nationally known 
electronic engineer, lecturer and technical 
writer, has formed his own company, Taco 
Engineering Co., 2620 S. Park Ave., Chi- 
cago. The company is a consulting, design- 
ing and manufacturing one, specializing in 
electronic and electromechanical automatic 
control equipment for industrial process 
control and automatic machine processes. 
Previously, Mr. Cohen was founder and 
vice president-chief engineer, Wheelco In- 
struments Co. 


The Lake Erie Engineering Corp., Buftalo, 
designer and maker of hydraulic presses 
and special machinery, has taken over the 
Feller Engineering Co., Pittsburgh, specialist 
in hydraulic extrusion presses and allied 
lines. 


Carboloy Co., Inc., Detroit, has introduced 
a 25-min. sound motion picture, “Everyday 
Miracles”, dramatizing recent contributions 
to industrial progress by Carboloy cemented 
carbide. 

The General Bronze Corp. will build a 
$2,000,000 factory in Hempstead, L. I., for 
manufacture of aluminum windows, alu- 
minum screens, domestic heating units, etc. 


Novel construction will feature elec- 
trically-shielded research laboratories for the 
Federal Telephone & Radio Corp., Nutley, 
N. J. The walls consist of prefabricated 
panels made of a flat sheet of aluminum 
and a fluted sheet of steel, with a 114-in. 


blanket of Fiberglas insulation between 
them. The walls, 3\4 in. thick, have a 
heat insulating value equal to a 12-in. 


masonry wall. 


The name of the Sterling Tool & Stamp- 
ing Co., Chicago 25, has been changed to 
Frederick Products, Inc. A new plant and 
enlarged staff of engineers are useful 
additions. 


A new company, the Protoform Co., has 
been formed at 212 W. 68th St., New York 
23, to promote the “Protoform” process for 
speedy manufacture of precision molds by 
compacting any of several low melting 
metals and alloys. It is claimed that the 
mold will match the conventional steel die 
as to sharpness of definition and precision 
reproduction, the cost being virtually negli- 
gible. These molds and dies are for casting 
plastics, waxes, etc., and for making castings 
for ptototype, short-run jobs. 


Societies 


Dr. Edgar C. Bain, vice president in charge 
f metallurgy and research, Carnegie-Illi- 
nois Steel Corp., will receive the Albert 





Sauveur Achievement Award for 194 
his new approach to the heat trea 
of steel. 


for 
rent 


Membership in the American Fou dpy. 
men’s Assn. has more than doubled . ince 
1941 and on June 30 was at a new hi, }) of 
8,539 companies and individuals. Fo: <ign 
memberships, excluding Canadian, g: ined 
92% to 392 during the year. The Associa. 
tion plans a 5-point objective and, jp 
addition, will campaign for more interest 
in the foundry as a work place, appealing 
to young men of school age. It is suggested, 
too, that interest be stimulated among 
faculty and students of schools. 


The National Assn. of Corrosion Engi- 
neers will hold its annual convention in the 
Palmer House, Chicago, April 7-10. There 
will be symposiums on water, electrical, 
chemical, communications, gas, oil, cathodic 
protection and general. The executive sec- 
retary is Elton Sterrett, 905 S. Standard 
Bldg., Houston 2, Texas: 


The American Society for Metals has 
named Dr. Rufus E. Zimmerman of U. §. 
Steel to receive its medal for the Advance- 
ment of Research for 1946. . . . The Metal 
Powder Assn. has revised its standard for 
the tentative method for sieve analysis of 
granular metal powders, as of June, 1945, 
the revised standard being known as M.P.A. 
Standard 45-46T. The Malleable 
Founder's Society has elected as its president 
Frank E. Shumann, Lehigh Foundries, Inc., 
Easton, Pa. 


The Society of the Plastics Industry will 
hold its national plastics show at the Coli- 
seum, Chicago, the week of May 5. It will 
display new plastics from all over America 
and captured German plastics products. 
Meanwhile, the Low-Pressure Div., SPI, will 
hold their second conference and exhibit at 
the Edgewater Beach Hotel, Chicago, Jan. 


23-206. 


The Plating Institute, Dime Bldg., De- 
troit 26, has established a committee of 
experts to assist manufacturers in selecting 
the type of plating, rustproofing or metal 
finishing best suited to their purpose. . . . 
Battelle Memorial Institute, Columbus 1, 
will appoint a limited number of graduate 
research fellows and postdoctoral research 
associates to do research in Battelle labora- 
tories... . The tenth annual National Time 
& Motion Study Clinic of the Industrial 
Management, Society will be held Nov. 7 
and 8 at the Continental Hotel, Chicago. 
Inquiries may be sent to 176 W. Adams St., 
Chicago 3. 


J. E. Arthur, Crucible Steel Co. of Amer- 
ica, has been made president of the Electr: 
Metal Makers Guild, Inc., Pittsburgh . . 
The American Society of Body Enginee 
Inc., Detroit 2, has issued three pages of 
speakers for their convention Oct. 23-2> 

The Electrochemical Society h 
awarded the Edward Goodrich Aches 
Gold Medal and $1000 to Prof. H. Jerm: 
Creighton of Swarthmore College . 

The World Conference on Mineral R 
sources by the A.1.M.E. has been postpon 
until March 17 .... The Amertcan 5 
ciety for Metals has granted a charter 
37 technical men in the atom bomb proje« 
to be the Los Alamos (N. M.) chapt 
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New Lead Alloy for Phone Sheaths 


Expect to hear soon considerable about 
an improved lead alloy for the flexible tube 
that stretches from one telephone pole to 
another, enclosing a group of wires. It is 
an arsenical lead, containing small amounts 
of tin and bismuth. It is suitable for under- 
ground installations as well as suspension 
above ground. The sheathing is character- 
ized by strong, tough welds, outstanding 
resistance to bending fatigue, has excellent 
creep resistance and bursting strength. A 
successful cable, they say, depends more 
on the sheath than the insulation. 


“Rigidized” Metal 


You will be seeing much decorative and 
patterned aluminum and stainless steel in 
coming months that is stronger, pound for 
pound, than the plain metal strip. Thus, 
in bus seats we will find this “rigidized”’ 
metal as backs and kick plates. Besides 
being stronger, it does not show scratches 
and is pleasing to the eye because of two 
tones due to light reflection. It can be given 
a pattern to simulate a 3-dimension effect. 
As radio grilles over loud speakers it is 
more effective than cloth. Corrugated metal 
has strength along one axis; ‘‘rigidized” 
metal, along several axes. 


Aluminum Axles for Heavy Trucks 

Post-war testing has revealed the feasi- 
bility of heavy duty truck rear axles having 
aluminum housings, hubs and brake shoes, 
thus weighing 220 lb. less than conventional 
units. This vital weight economy is at a 
critical point below the springs and will 
lengthen tire life. 


Printed Silver Circuits 


From techniques developed in the manu 
tacture of the proximity fuse, used so su 
cessfully late in the war to explode shells 
close to its target, useful peace-time appli- 
cations are looming, such as miniature 
radio receiving sets. A feature is the “print- 


ing of the circuits.” Instead of the con- 


1080 


ventional copper wire, connectors of metal- 
lic silver are imprinted on steatite plate by 
the silk screen method of stenciling. The 
silver is laid down as a paste containing 
either finely divided metallic silver or silver 
oxide, with binders and solvents to suspend 
the metallic ingredient. Watch our feature 
article section in a future issue for further 
details. 


Ball Bearings in Watches 


The marked advance in manufacture of 
ball bearings during the war is being re- 
flected in new and novel peace-time uses, 
such as the ball point fountain pen that 
writes several years without refilling. A 
watch manufacturer is now experimenting 
with miniature ball bearings in place of 
jewels. In the future a good watch may 
have “17 balls” instead of “17 jewels.” 


New Die Steel for Brass Die Castings 


The 16 chromium, 25 nickel, 6 molyb- 
denum alloy steel developed and extensively 
used during the war for stressed parts of 
gas turbines and turbo-superchargers op- 
erating at up to 1500 F has been used as 
dies for die casting of brass. Results to 
date are “spectacular.” Previously, with 
standard die materials short life and high 
cost made for small use of brass die cast- 
ings. If the 16-25-6 “super alloy” turns 
out to be “super” for brass die castings it 
might revolutionize that industry. 


Super Conductor for Electricity 


One may -expect some practical use for 
a recent discovery of super electrical con- 
ductivity materials, where the transmission 
loss is negligible. There are already some 
35 such superconductors, but they function 
only if their temperature is held to within 
a few degrees of absolute zero, which is 
minus 273 C. Now materials have been 
discovered which are superconductive at 
minus 85 C. They are liquid ammonia so- 
lutions of alkali metals (lithium, sodium 
and potassium) and alkaline earth metals 
(barium, calcium and strontium). Here 


electrons are trapped in spherical mig 
cavities. Usually two electrons are held 
gether by two atomic nuclei, wheres 
these new solutions the electrons hold 
gether without the nuclei. 


Shaft of Magnesium 


A magnesium company is attempting 
develop a new shaft of magnesium 1 
will transmit the same amount of » 
as the conventional shaft, but have m 
less weight, hence adaptable to md 
power plants. 


Cementing Rubber to Machinery 


A German process for cementing rubit 
mountings onto steel machinery parts 
eliminate vibration and reduce noise 
probably be used here. The Germans us 
it in submarines to avoid detection. T 
methods of bonding were used: (1) dite 
application of the cement to degreased a 
sandblasted steel, employed for pieces to} 
used in compression, and (2) brass plati 
of the steel, followed by the cementing, ¢ 
ployed where there was shear or torque. 


Wire From Centrifugal Castings 


A maker of metal screening from copy 
and its alloys has developed a novel meth 
of making flat wire of brass, phosp 
bronze and nickel silver, which may well! 
followed by others. The molteh metal 
cast centrifugalHy into a thin disk. I 
cutting machines snip off the flat wires fr 
the outer edges of these disks. Advantagt 
are sounder metal, free from flaws and § 
holes, hence with lower scrap loss. 
above three metals used do not require Mi 
treatment. 


Durable Brown Pigments 


Brighter and more durable shades @ 
brown color pigments for industrial ena 
els, trim paints, textiles, wall paperf, 
have been undergoing field tests satistat 
torily. This new “auric brown” shows id 
less tendency to “chalk” from exposul 


than standard iron oxide pigments. 
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